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Abstract 

This guide contains information to assist education and training facilities in the development and administration of 
competency-based training that leads to the Qualification and certification of trainees in accordance with the requirements of 
AWS QC10, Specification for the Qualification and Certification for Entry Level Welders. Included are sections on 
curriculum and qualification guidelines, as well as recommendations for facility planning, materials, equipment, and tools. 
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Policy Statement on Use of AWS Standards 
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Institute ^ ZTC ri H h' 6 " deVe '° ped in aCCOrdance with the rules of the American National Standards 
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laws and regulations, or the regulations of other governmental bodies, their provisions carry the full le^al authority of the 
statute. In such cases, any changes in those AWS standards must be approved by the gov^nmental body ha vine Imtor! 
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authonty of the contract or other document that invokes the AWS standards. Where this contractual relationship exists 
changes in or deviation from requirements of an AWS standard must be by agreement between the contracting parties ' ’ 
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investigation of the validity of that information for their particular use and of the patent status of any items referred to herein. 

This standard is subject to revision at any time by the AWS Education Committee. Comments (recommendations additions 
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Foreword 



(This Foreword is not a part of EG2.0-95, Guide for the Training and Qualification of Entry Level Welders , but is 
included for information purposes only.) 

The American Welding Society (AW$), recognizing the need for competent entry level welders, through a grant by the 
U. S. Department of Education (DOEd), formed the Education Grant Committee and assigned them the task of preparing this 
guide. 

Welding has become a very sophisticated and technical science, requiring not only mental application but also hands-on 
abilities. The future need for competent welders should prompt the establishment of a greater number of educational 
programs. Thus, it becomes imperative that the training given be of a quality and quantity that adequately prepares trainees 
for industrial assignments at various levels of skill development well into the next century. To this end, Entry Level Welders 
come to the workforce as prospective first time practitioners of the craft. 

As the name implies, it is the intent of this document to serve as a Guide for those wishing to establish, expand, or 
enhance a private or public training program for Entry Level Welders. The basic requirements contained in this document 
are established as a result of individuals from a broad range of businesses, job classifications and industrial or educational 
areas participating in a national survey to identify entry level welder skills. In conjunction with industry’s response and the 
AWS Education Grant Committee’s consensus, this document establishes the minimum requirements necessary to 
standardize the training and qualification of Entry Level Welders throughout the United States of America. Members of the 
AWS community and the Education Grant Committee have a growing interest in positively promoting welder training and 
providing minimum standards for it’s delivery. 

The American Welding Society welcomes comments on this publication, and communications should be addressed to: 
The American Welding Society, Attention: Director of Education, 550 N. W. LeJeune Road, Miami, Florida, 33126. 
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1. General 



1.1 Scope. This guide establishes a minimum skill standard defining training and qualification 
requirements that are necessary for participating organizations to develop and administer an Entry Level 
Welder Program in accordance with AWS QC10, Specification for the Qualification and Certification 
for Entry Level Welders. This guide is intended to specify a credible path for secondary, post-secondary 
or employer-based training facilities to build new programs and/or enhance existing programs to 
administer Entry Level Welder training and qualification. Use of this guide is voluntary. Participating 
Organizations desiring to certify a trainee as an AWS Certified Entry Level Welder shall consider -the 
training and qualification guidelines within this document as mandatory requirements under the 
requirements of AWS QC10. 

1.2 Objectives 

1.2.1 Provide training facilities with an industrial awareness of the occupational description, 
conditions, task listing, and profile that encompasses the job classification of entry level welder. 

1.2.2 Establish a broad competency-based curriculum detailing the minimum acceptable skill 
requirements for the training and qualification of entry level welders. 

1 .2.3 Provide training facilities participating in the certification of entry level welders with a list of 
learning objectives and learning activities necessary to accomplish entry level welder training. 

1 .2.4 Provide training facilities participating in the certification of entry level welders with the 
references needed to compare existing or new curriculum with the AWS documents specified in this 
guide. 



1.2.5 Provide training facilities participating in the certification of entry level welders information 
related to the administration of an entry level welder closed book examination, workmanship 
qualification, and performance qualification testing. 

1.3 Requirements 

1 .3.1 Unless the secondary, post-secondary or employer-based training facility elects to become a 
Participating Organization under the requirements of AWS QC10, Specification for the Qualification 
and Certification for Entry- Level Welders , use of this document is voluntary. 

1.3.2 Participating Organizations shall meet the requirements of AWS QC10, Specification for the 
Qualification and Certification for Entry Level Welders. 

1.3.3 Participating Organizations shall ensure that existing or new training materials are in 
compliance with the AWS documents specified in section 3. Curriculum Guidelines of this guide. 
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1.3.4 Participating Organizations shall administer a safety examination prior to trainee 
performance of tasks in the work area or laboratory, in accordance with the requirements of AWS QC10, 
Specification for the Qualification and Certification for Entry Level Welders. 

1.3.5 Participating Organizations shall administer workmanship qualification testing at the end of 
training for each applicable welding or cutting process in accordance with the requirements of AWS 
QC10, Specification for the Qualification and Certification for Entry Level Welders. 

1 .3.6 Participating Organizations shall provide a means for trainees to take a closed book written 
examination based on the applicable subject matter identified in 3 . Curriculum Guidelines of this guide. 

1.3.7 Trainees desiring AWS Entry Level Welder Certification shall pass workmanship 
qualification tests in accordance with the requirements of AWS QC10, Specification for the 
Qualification and Certification for Entry Level Welders. 

1.3.8 Trainees desiring AWS Entry Level Welder Certification shall pass a closed book written 
examination based on the applicable subject matter identified in 3. Curriculum Guidelines of this guide. 

1.3.9 Trainees desiring AWS Entry Level Welder Certification shall pass performance qualification 
tests in accordance with the requirements of AWS QC10, Specification for the Qualification and 
Certification for Entry Level Welders. 

1.3.10 Participating Organizations shall keep training records reflecting the results of entry level 
welder training, workmanship qualification, closed book examination, and performance qualification. 



2. Industrial Awareness 



2.1 Scope. Training facilities must understand the needs of industry and provide programs that prepare 
students to fill these needs. To establish a successful program for welder training, the first step would 
be to understand the job functions of this person in industry. This is difficult because of the very diverse 
nature of these functions and the fact that they vary from industry to industry and from company to 
company. Recognizing this diversity, AWS conducted an industry-wide survey, covering a broad base of 
businesses, job classifications, and educational institutions, to gather and analyze information, on the 
skills an entry level welder should have. From a needs assessment and analysis a profile of the entry 
level welder was developed (refer to figure 1). The profile identifies skill and knowledge areas common 
to all entry level welders, regardless of their unique situation in industry. 

The second step used to understand the function of an entry level welder in industry, was to prepare 
a task analysis based on the information identified in the entry level welder profile. The results of this 
analysis included a definition of entry level welder (see 2.2), an occupational description (see 2.3), the 
occupational conditions (see 2.4) and a task listing sheet (see 2.5). The resulting information is 
considered common to all entry level welders. Upon completion of the task analysis, technical 
information topics, materials, equipment, and tools were identified. This information was then converted 
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from occupational data to programmatic data. The resulting occupational and programmatic data are the 
heart of this guide. To assist institutions in increasing their awareness of industry’s needs, the following 
sections include portions of the occupational data collected during the needs and task analysis phase of 
this project. 

2.2 Entry Level Welder Definition. An individual employed in this position is considered to possess a 
prerequisite amount of knowledge, attitude, skills and habits required to perform procedures that involve 
routine, predictable, repetitive, proceduralized tasks involving motor skills and limited theoretical 
knowledge while working under close supervision. 

2.3 Entry Level Welder Occupational Description. The position is comprised of the following areas: 

2.3.1 Common Work Assignments. Follows detailed verbal or written instructions given by an 
immediate supervisor to set up and carry out specific job assignments. Performs general housekeeping 
duties to maintain workspace, equipment, and tool cleanliness. Fills out, maintains, and submits a time 
or work assignment card, record or report as required by the employer’s or institution’s internal policy. 
Follows safe practices in the performance of daily duties. 

2.3.2 Drawing and Welding Symbol Interpretation. Prepares parts from simple sketches or 
drawings. Performs welding operations and prepares welded joints from welding symbol information. 

2.3.3 Arc Welding. Sets up shielded metal arc welding operations, for all position fillet and groove 
welding within a limited thickness range of plain carbon steel material. Sets up gas metal arc welding 
(short circuit transfer) operations, for all position fillet and groove welding within a limited thickness 
range of plain carbon steel. Sets up gas metal arc welding (spray transfer) operations for limited / 
position and material thickness range on plain carbon steel. Sets up flux cored arc welding operations 
for all positions, fillet and groove welding within a limited thickness range of plain carbon steel 
material. Sets up gas tungsten arc welding operations, for all position fillet and groove welding, within 

a limited thickness range of plain carbon steel material. Performs gas tungsten arc welding operations 
on aluminum and stainless steel within a limited position, limited material thickness range. Performs 
minor external repairs to equipment and accessories. 

2.3.4 Oxyfuel Gas Cutting. Sets up and performs manual oxyfuel gas cutting operations that 
include straight and shape cutting, beveling, and weld removal (weld washing). Sets up and operates 
machine oxyfuel gas cutting equipment (track burner) to perform straight cutting and beveling 
operations. Performs minor external repairs to equipment and accessories. 

2.3.5 Arc Cutting and Gouging. Removes metal using the air carbon arc cutting process. Carries 
out shape cutting operations using the manual plasma arc cutting process. Performs minor external 
repairs to equipment and accessories. 

2.3.6 Inspection. Visually examines all personal welding and cutting assignments for unfavorable 
weld and cut edge surface discontinuities before final inspection by a supervisor. 
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2.4 Entry Level Welder Occupational Conditions 

2.4.1 Work Environment. Entry Level Welders are employed in a wide range of industries that use 
welding and welding-related tasks during the course of daily operations. This range of industries 
includes small, medium, and large union or non-union facilities. 

2.4.2 Occupational Hazards. As is the case in most metalworking industries, the potential for bodily 
harm and hazardous situations exists. High electrical currents and voltages are used to operate 
machinery and welding equipment. Machinery for shearing, forming, and punching various thicknesses 
of materials is us'ed. Flammable and other compressed gases are used during flame cutting and welding 
operations. The employee may be in direct contact with heavy sections during lifting and positioning 
operations. Welders may work in enclosed, restricted spaces, and at times at high elevations and in 
awkward positions. A noise level is sometimes generated during the production process. The welder 
must take safety precautions, and be safety conscious at all times. 

/ 

2.4.3 Worker Profile. This position involves concentration, decision making, and physical tasks. 

2. 4. 3.1 Physical Requirements. Entry Level Welders must meet the physical requirements 
established by the employer. 

2. 4.3. 2 Employability. Entry Level Welders should exhibit good written, oral, and listening 
skills and be good at problem solving and decision making. These individuals should show good 
judgement, be dependable and interact well with people. 

2. 4. 3. 3 Education. Entry Level Welder training is accomplished through secondary, post- 
secondary, vocational-technical schools, junior colleges, universities, apprenticeship or employer-based 
welder training programs. Sufficient workplace skills (i.e. foundation skills such as: reading, writing, 
math, science, communication skills, and adaptability skills) are required to complete requisite welding- 
related knowledge and skills training. 

2.5 Entry Level Welder Occupational Task Listing (See 3.2 Competency-Based Program Outline) 

Note: The task listing from the original occupational analysis is shown in a converted form in 3.2 
Competency-Based Program Outline. The occupational task analysis dissects the entry level welder's 
job functions, provides performance steps and standards of performance for each task, identifies related 
information topics, basic skills, materials, equipment, and tools, and begins the conversion to a 
competency based program. Users desiring a thorough analysis of the entry level welder, as seen in the 
workplace, may do so by ordering the AWS Entry Level Welder, Occupational Task Analysis . This 
publication is available for sale through the American Welding Society, 550 N. W. LeJeune Road, 
Miami, FL 33126. 
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ENTRY LEVEL WELDER PROFILE 

[Minimum Training and Qualification Requirements] 

BASIC SKILLS AND KNOWLEDGE 
READING 


— 


loENTIFY DETAILS AND SPECIFICATIONS 

FOLLOW OET AILED DIRECTIONS 

USE BOOK MECHANICS (TABLES, INDEX, ETC.) 

LOCATE INFORMATION • PROBLEM SOLVING 
USE FORMS TO LOCATE INFORMATION 


RECOMMENO ASSESSMENT 
ANO PLACEMENT TESTING 

PRIOR TO ENTRY INTO THE 

WELOER TRAINING PROGRAM 


WRITING , 




'wr'|TE TECHNICAL WOROS ACCURATELY 
SPELL TASK- RELATED WOROS CORRECTLY 
ENTER APPROPRIATE INFORMATION AND ACCURATELY TRANSFER 

jnformation to FORMS 


RECOMMEND ASSESSMENT 
AND PLACEMENT TESTING 

PRIOR TO ENTRY INTO THE 

WELOER TRAINING PROGRAM 



MATHEMATICS 



SYSTEMS 



U. S. CUSTOMARY 
SI METRIC 

AOO, SUBTRACT, MULTIPLY, OIVIOE WHOLE NUMBERS, 
FRACTIONS, MIXED NUMBERS, AND DECIMALS 

ROUNO OFF DECIMALS IN ONE OR MORE PLACES 



SKILLS 


USE MEASURING DEVICES TO OETERMINE SIZE, LENGTH, ANGLE, 

OR DISTANCE 

USE A CALCULATOR TO PERFORM BASIC ARITHMETIC OPERATIONS 
CONVERT MIXEO NUMBER FRACTIONS TO DECIMALS ANO VICE VERSA 
CONVERT SI (METRIC) TO U.S. (CUSTOMARY) UNITS, ANO VICE VERSA 
IOENTIFY GEOMETRIC SHAPES 

UNDERSTAND THE FUNCTIONS OF ANGLES ANO PARTS OF A CIRCLE 

PREPARE PARTS USING THE PRINCIPLES OF GEOMETRY 

READ AND USE A U.S. (CUSTOMARY)/SI (METRIC) TAPE, RULE ANO SQUARE 


RECOMMENO ASSESSMENT 
ANO PLACEMENT TESTING 
— PRIOR TO ENTRY INTO THE 
WELOER TRAINING PROGRAM 




COMMUNICATION 




LISTENING — 


{follow detaileo verbal instructions 








RECOMMENO ASSESSMENT 




Tronounce key technical words precisely 


ANO PLACEMENT TESTING 
PRIOR TO ENTRY INTO THE 


ORAL — 


- VERBALIZE FACTUAL DETAILS ACCURATELY 


WELOER TRAINING PROGRAM 




EXPLAIN JOB RELATEO MESSAGES AND PROBLEMS CLEARLY 
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from a national survey distributed to a mailing from the roles of AWS membership. 
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RELATED SKILLS AND KNOWLEDGE 1 

COMMON WORK ASSIGNMENTS 1 




TERMS 
AND — 

DEFINITIONS 

HOUSEKEEPING — 


PREPARE TIME OR JOB CARDS [REPORTS OR RECOROS] 
FOLLOW VERBAL INSTRUCTIONS 
FOLLOW WRITTEN OETAILS 

•(perform HOUSEKEEPING DUTIES 


PRACTICAL KNOWLEOGE EXAM 
PERFORMANCE EVALUATION 






SAFE PRACTICES 








PROTECTION OF PERSONNEL 
PROTECTION OF THE WORK AREA 








GENERAL SAFETY— 


VENTILATION 

FIRE PREVENTION ANO PROTECTION 
CONFINEO SPACES 

precautionary LABELING 


PRACTICAL KNOWLEDGE EXAM 
PERFORMANCE EVALUATION 






ELECTRICAL FUNDAMENTALS 






BASIC 

ELECTRICITY 


AC - DC FUNDAMENTALS 
POLARITY SETUP 
MINOR TROUBLESHOOTING 
ELECTRICAL SAFETY 


PRACTICAL KNOWLEOGE EXAM 
PERFORMANCE EVALUATION 






DRAWING and WELD SYMBOL INTERPRETATION 






DRAWING 

FUNDAMENTALS 

WELDING 
SYMBOLS 


DRAWING ELEMENTS AND INTERPRETATION 
WORK FROM DRAWINGS OR SKETCHES 
FABRICATE A PART 

WELD/WELOING SYMBOL RECOGNITION 
WELDING SYMBOL INTERPRETATION 
PREPARATION OF WELOED JOINTS 


PRACTICAL KNOWLEOGE EXAM 
PERFORMANCE EVALUATION 






WELDING INSPECTION and TESTING 






VISUAL , 

EXAMINATION 1 

1 

WELD TESTING jj 


VISUAL EXAMINATION FUNDAMENTALS 
EXAMINES OWN CUTTING ASSIGNMENTS 
EXAMINES OWN WELDING ASSIGNMENTS 

WELDER QUALIFICATION TESTING (for those processes tested) 


PRACTICAL KNOWLEDGE EXAM 
PERFORMANCE EVALUATION 




1 - 


CODES and n 

STANDARDS U 


SENERAL KNOWLEDGE ABOUT COOES, STANDARDS AND ISSUING AGENCIES 







Figure 1 — Entry Level Welder Profile (continued). 
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Figure 1 — Entry Level Welder Profile (continued). 
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ARC WELDING PROCESSES and RELATED KNOWLEDGE (continued) 




GAS METAL ARC WELDING [GMAW & GMAW-S] - PLAIN CARBON STEEL 




SAFE PRACTICES — 


SAFE OPERATING PRACTICES 
^HANDLING AND STORAGE OF COMPRESSED GASES 










GMAW PRINCIPLES 










WELDING THEORY — 


COMPONENT IDENTIFICATION 
EQUIPMENT SETUP 
MINOR REPAIRS 


PRACTICAL KNOWLEDGE EXAM 
PERFORMANCE EVALUATION 








COMMON PROCESS VARIABLES 








WELDABILITY 


BASE and FILLER METAL SELECTION 










FILLER METAL IDENTIFICATION 








WELDING TERMS 
and — 

DEFINITIONS 


RECALL/RELATE WELDING INFORMATION 
COMMUNICATE WELDING INFORMATION 










FIUET WFLD 


IF -FLAT 
2F - HORIZONTAL 








WELDER 

PERFORMANCE 

[SHORT CIRCUIT TRANSFER) 


GROOVE WFLO 


3F • VERTICAL 
4F • OVERHEAO 

1G • FLAT 
2G • HORIZONTAL 












3G • VERTICAL 
4G • OVERHEAD 


VISUAL EXAMINATION 








FILLET WELD 


IF -FLAT 








WELDER 

PERFORMANCE 

(SPRAY TRANSFER) 


GROOVE WELD | 


2F • HORIZONTAL 
16 -FLAT 





















Figure 1 — Entry Level Welder Profile (continued). 



BEST COPY AVAILABLE 
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ARC WELDING PROCESSES and RELATED KNOWLEDGE (continued) 

FLUX CORED ARC WELDING [FCAW & FCAW-G] - PLAIN CARBON STEEL 



SAFE PRACTICES - 



WELDING THEORY- 



WELDABILITY 



WELDING TERMS 
and 

DEFINITIONS 



WELDER 

PERFORMANCE 

(SELF-SHIELOEO) 

and 

(GASSHIELOEO) 



SAFE OPERATING PRACTICES 

HANOLING ANO STORAGE OF COMPRESSED GASES 

FCAW PRINCIPLES 
COMPONENT IDENTIFICATION 
EQUIPMENT SETUP 
MINOR REPAIRS 

COMMON PROCESS VARIABLES 
BASE and FILLER METAL SELECTION 
FILLER METAL IDENTIFICATION 

~RECALI7RELATE WELOING INFORMATION 
COMMUNICATE WELOING INFORMATION 



FILLET WELD 



IF - FLAT 
2F - HORIZONTAL 
3F - VERTICAL 
4F - OVERHEAD 



GROOVE WELD 



1G ■ FLAT 
2G - HORIZONTAL 
3G - VERTICAL 
4G - OVERHEAO 



PRACTICAL KNOWLEOGE EXAM 
PERFORMANCE EVALUATION 



VISUAL EXAMINATION 



Figure 1 — Entry Level Welder Profile (continued). 
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Figure 1 — Entry Level Welder Profile (continued) 
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Figure 1 — Entry Level Welder Profile (continued). 
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ARC CUTTING PROCESSES and RELATED KNOWLEDGE 
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SHAPE CUTTING 1 


— VISUAL EXAMINATION 



Figure 1 — Entry Level Welder Profile (continued). 
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3. Curriculum Guidelines 

3.1 General Guidelines. It is the sole intent of this document to define a competency-based welding 
curriculum. Therefore, it is the responsibility of the secondary, post-secondary or employer-based 
training program to establish any guidelines for the duration of training and prerequisites related to basic 
skills (i.e. reading, writing, mathematics and listening/oral communications). Training activities should 
consistently reinforce the use of basic skills. 

3.1.1 Preassessmant. The welding industry wants entry level welders with strong reading, writing, 
mathematics, and listening/oral communication skills that are closely related to job performance. The 
curriculum in this guide also requires sufficient basic skills to carry out and complete the training. 
Therefore, it is strongly recommended that prospective trainees undergo a preplacement assessment for 
basic skill competency prior to entry into the welding program. Further, the competency level for said 
skills should meet the Grade Level Content or GED Level for the applicable welder level, as defined by 
the U. S. Department of Labor in the Dictionary > of Occupational Titles. 

3.1 .2 Curriculum Conventions. Terminology associated with the curriculum guidelines is defined 
as follows: 

Competency-Based Program Outline: The outline converts the primary occupation (i.e. entry level - 
welder), occupational specialties (e.g. arc welding), sub-specialties (e.g. shielded metal arc welding) 
and tasks (e.g. Perform Safety Inspections of Equipment and Accessories) to a program title (i.e. Entry 
Level Welder Training), courses (e.g. Course B: Arc Welding Principles and Practices), units (e.g. Unit 
#\: Shielded Metal Arc Welding) and learning objectives (e.g. Learning Objective #1: Perform safety 
inspection of equipment and accessories.) The outline assists in modularizing the training program. 

Learning Objectives: A written statement cast in the future which defines the conditions under 
which learning will occur and the criteria for determining when the objective has been attained. The 
following elements comprise a learning objective: 

Title: A phrase that specifies the activity. The title of a learning objective is the same as the title of 
the task from which it was derived. 

Performance Conditions: A statement which defines the “givens” under which the trainee will 
perform the objective. In most instances, the conditions define the teaching methods, the equipment, 
tools materials and supplies given the trainee, and the learning environment where training takes place. 

Desired Behavior: A statement, written in the future tense, specifying the activity to be performed. 

Evaluation Criteria: A statement which establishes the standard against which the trainee’s 
performance of the objective is measured. The basic elements of evaluation may contain a product 
statement (when the objective has been performed correctly), and if appropriate, a process statement . 
inspection , time limitations or repetitions of the objective performed by the trainee over a given period 
of time. 



Learning Modules: A learning module establishes the basis for individualizing the learning 
objective of the training program. These modules identify and organize learning activities for a learning 
objective. 
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approach for guiding trainees to § a defineTob^ect^ 1 LelmTnTactivit^ ^ tra ming events in a systematic 
activities and performance-related, activities Knowledge relai H I UeS COnsist of know ^edge-related 
types: knowledge acguisition - sources Tl^ activities are divided into two 

the learning activity; and information review and tesdno if Pr °. Vlde he ^^edge needed to perform 
instructor in reviewing and assessing the trainee’* rf* orma lve testing) activities which guide the 
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-ans by which t0 guide the ^ a 

information to guide his or her actions the trainee reretvlc T U 8 he now ' ac quired technical 
performing it until an acceptable level of skill and confide 3 C em ° nstratlon of the objective, practices 
(i.e. workmanship qualifications) of the same to confi 006 ^ S 5 med ’ and takes a Performance test 
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interpretation, fabricata,' 'and' weldtag^ym^ elements that include drawing 
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bill of materials in U. S customary units of mei g ° he neXt The flrst sta § e ls the preparation of a 
metric units. The first stage meagre* 1 “ Ure * then COnversio " of those units of measure to SI 

completion of stage one, the trainee fabricaterand n ass Pre M tl0n i, and baS ' C m3th skills ‘ Upon succ essful 
fabrication skills. Upon successful compttion Tth WeIdment ' The second stage measures 

according to welding symbol information The f ? Sta§e ’ the trainee ’ welds th e assembly 

welding symbol infoLUld ™ <° interpret 

visual examination criteria. Workmanship qualification* a ' A gCS ° f tCStlng are evaluated using. 

any time during training, once the trainee has completed sSTainTnlT 7h C ° nducted at 

processes specified. (Refer to Figures 2 through 6.) ? 8 f ° r he Weld ' ng and cuttin S 

examination will meaTuret^ te * t for weldin g related knowledge. This 

-ter concepts from ° f maJ ° r S ^ 

training cycle, before standard performance qualification. administered at the end of the 

SMAW process. ThlTes^ application test of manipulative skills using the 

3G (vertical up) positions. Perfo^eTs met T™ ^ Wdding in the 2G (horizontal? and 
This summative test is conducted at the end of the^rai US1 ° S V1Sual examinatl0n and bend test criteria, 
examination before taking this set of tests. (Refer to Figure ¥.) * * tnUnee PaSS thC Cl ° Sed book 
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3.1.3 Curriculum Implementation. 

3.1 .3.1 Review. Participating Organizations shall review part 3.2 Competency-Based Program 
Outline (all inclusive) and 3.3 Learning Modules (all inclusive), prior to the introduction of the 
curriculum into the training cycle. 



Note- The Competency-Based Program Outline should not be construed as the steps necessary’ to 
administer the curriculum. It. as the title implies , is an outline that may be used to quickly identify a 
point in training. The Learning Modules are the heart of the curriculum and contain sufficient 
information for instructors to deliver the training and evaluate a trainee’s performance. Learning 
Modules include course title , learning objectives, performance conditions, desired behavior, evaluation 

criteria and learning activities. 



3 13 2 Verification. Participating Organizations shall ensure that their existing or newly 
developed curriculum is in compliance with all AWS documents specified in part 3.3 Learning Modu M. 
Verification shall be made in writing in accordance with AWS QC10, Specification for the Qualification 

and Certification for Entry Level Welders. 



3 13 3 Lesson Plan Development. Participating Organizations shall develop appropriate lesson 
plans that include each learning objective and the learning activities specified for each course or unit 
within a course. (Refer to 3.3 Learning Modules.) 



Note- Not all learning objectives are stand alone in terms of instruction. Some are delivered through a 
minimum period of instruction and reinforced throughout the training cycle. Determination of stand 
alone or continuous reinforcement is identified in the evaluation criteria for each learning objective. 



3.1 .3.4 Delivery. Participating Organizations shall deliver training in accordance with the 
learning objectives and learning activities detailed in 3.3 Learning Modules. 

3.1 .3.5 Testing. Participating Organizations shall develop and administer appropriate formative 
tests during and after the completion of classroom instruction. Summative testing for workmans ip 
qualification, figures 2 through 6, should be administered at the end of training in each applica e 
welding or cutting process. Workmanship qualifications must be administered prior to summative 
testing for practical knowledge and performance qualification. Summative testing or practica 
knowledge, and performance qualification (figure 7), shall be administered at the end of the training 
cycle in "accordance with the requirements of AWS QC10, Specification for the Qualification and 
Certification for Entry ■ Level Welders. 



3.1 .3.6 Record Keeping. Participating Organizations shall develop appropriate records that 
track each trainee's achievements. In addition, appropriate records shall be developed so t 
may keep a self-record of achievement. See Annex E. 
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3.2 Competency Based Program Outline 

3.2.1 Program: ENTRY LEVEL WELDER TRAINING 
3-2.1. 1 COURSE A: OCCUPATIONAL ORIENTATION 

Unit : (no units this course) 

Learning Objectives 

(1) Follow safe practices. 

(2) Prepare time or job cards, reports or records. 

(3) Perform housekeeping duties. 

(4) Follow verbal instructions to complete work assignments. 

(5) Follow written details to complete work assignments. 

3.2.1.2 COURSE B: DRAWING AND WELDING SYMBOL INTERPRETATION 

Unit : (no units this course) 

Learning Objectives 

(1) Interpret basic elements of a drawing or sketch. 

(2) Interpret welding symbol information. 

(3) Fabricate parts from a drawing or sketch. 

3.2.1.3 COURSE C: ARC WELDING PRINCIPLES and PRACTICES 

Unit 1 : Shielded Metal Arc Welding (SMAW) 

Learning Objectives 

(1) Perform safety inspections of equipment and accessories. 

(2) Make minor external repairs to equipment and accessories. 

(3) Set up for shielded metal arc welding operations on plain carbon steel. 

(^) Operate shielded metal arc welding equipment. 

(5) Make fillet welds, all positions, on plain carbon steel. 

(6) Make groove welds, all positions, on plain carbon steel. 

(7) Perform 2G - 3G limited thickness qualification tests on plain carbon steel plate. 

Unit 2: GAS METAL ARC WELDING (GMAW, GMAW-S) 

Learning Objectives 

(1) Perform safety inspections of equipment and accessories. 

(2) Make minor external repairs to equipment and accessories. 

(3) Set up for gas metal arc welding operations on plain carbon steel. 

(4) Operate gas metal arc welding equipment. 

Short circuit transfer 

(5) Make fillet welds, all positions, on plain carbon steel. 

(6) Make groove welds, all positions, on plain carbon steel. 

Spray transfer 

(7) Make IF - 2F welds on plain carbon steel. 

(8) Make 1G welds on plain carbon steel. 

O 
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Unit 3: FLUX CORED ARC WELDING (FCAW, FCAW-G) 

Learning Objectives 

(1) Perform safety inspections of equipment and accessories. 

(2) Make minor external repairs to equipment and accessories. 

(3) Set up for flux cored arc welding operations on plain carbon steel. 

(4) Operate flux cored arc welding equipment. 

(5) Make fillet welds, all positions, on plain carbon steel. 

(6) Make groove welds, all positions, on plain carbon steel. 

Unit 4: GAS TUNGSTEN ARC WELDING (GTAW) 

Learning Objectives 

( 1 ) Perform safety inspections of equipment and accessories. 

(2) Make minor external repairs to equipment and accessories. 

(3) Set up for gas tungsten arc welding operations on plain carbon steel, aluminum, and 
stainless steel. 

(4) Operate gas tungsten arc welding equipment. 

(5) Make fillet welds, all positions, on plain carbon steel. 

(6) Make groove welds, all positions, on plain carbon steel. 

(7) Make IF - 2F welds on aluminum. 

(8) Make 1G welds on aluminum. 

(9) Make IF - 3F welds on stainless steel. 

(10) Make 1G - 2G welds on stainless steel. 

3.2.1 .4 COURSE D: OXYFUEL GAS CUTTING PRINCIPLES and PRACTICES 

Unit 1: MANUAL OXYFUEL GAS CUTTING (OFC) 

Learning Objectives 

( 1 ) Perform safety inspections of equipment and accessories. 

(2) Make minor external repairs to equipment and accessories. 

(3) Set up for manual oxyfuel gas cutting operations on plain carbon steel. 

(4) Operate manual oxyfuel cutting equipment. 

(5) Perform straight cutting operations on plain carbon steel. 

(6) Perform shape cutting operations on plain carbon steel. 

(7) Perform bevel cutting operations on plain carbon steel. 

(8) Remove weld metal from plain carbon steel using weld washing techniques. 

Unit 2: MACHINE OXYFUEL GAS CUTTING (0FC)-[TRACK BURNER] 

Learning Objectives 

(1) Perform safety inspections of equipment and accessories. 

(2) Make minor external repairs to equipment and accessories. 

(3) Set up for machine oxyfuel gas cutting (track burner) operations on plain carbon steel. 

(4) Operate machine oxyfuel gas cutting (track burner) equipment. 

(5) Perform straight cutting operations on plain carbon steel. 

(6) Perform bevel cutting operations on plain carbon steel. 
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3.2.1.5 COURSE E: ARC CUTTING PRINCIPLES and PRACTICES 



Umtl: AIR CARBON ARC CUTTING (CAC-A) 

Learning Objectives 1 ' 

™ zxrjnssgz* ~ - «■ — - 

(5) Perform meta, removal opera, ions o/pleX s,eel. 

Unit 2: PLASMA ARC CUTTING (PAC) 

Learning Objectives 

nl ^ 0rm . safet y ins Pections of equipment and accessories 
(3) Set 6 CXternal re P airs to equipment and accessories. 

stainless steel ma " Ual Pl3Sma CU “ ing ° perations °n plain carbon steel, aluminum and 

S PerfZ T nUal P,3Sma ^ CUtdng e ^P™nt. 

hape cutting operations on p,ai„ carbon steel, alumi„u m , and stainless steel. 

3.2.1.6 COURSE F: WELDING INSPECTION and TESTING PRINCIPLES 
Sn* Obieres EXAM,NAT, ° N ™ NCIPLES PRACTICES 
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3.3 LEARNING MODULES 
3.3.1 COURSE A: OCCUPATIONAL ORIENTATION 
LEARNING OBJECTIVE #1: Follow Safe Practices. 

PERFORMANCE CONDITIONS: Provided with a period of instruction, orientation and demonstration 
about general welding safety, and given the necessary personal protective clothing and equipment, 
in the work area, 

DESIRED BEHAVIOR: the trainee demonstrates safe practices. 

EVALUATION CRITERIA: With regard to the trainee, proper protective clothing and equipment are 
worn, a safe work area is maintained and hazard warnings are communicated to other personnel in 
the immediate vicinity. The trainee performs the task on a continuous basis over the length of the 
program, in accordance with the institution’s safety policy. Prior to any performance related activity 
in the institution’s work area, the trainee shall pass with 100% accuracy, a written safety 
examination related to applicable sections of ANSI Z49.1 Safety in Welding, Cutting and Allied 
Processes , and the participating organization’s internal safety policy. The trainee may retest until 
100% accuracy is achieved. 

LEARNING ACTIVITIES: 

The instructor shall: 

1 . Ensure existing or new training materials are in compliance with the AWS documents specified 
for this learning objective. 

2. Provide safety tour and orientation in the institution’s welding work area. 

3. Provide demonstrations related to ANSI Z49.1, Safety in Welding, Cutting and Allied Processes, 

4. Protection of Personnel and the General Area . 

4. Provide demonstrations related to ANSI Z49.1, Safety in Welding, Cutting and Allied Processes, 

5. Ventilation . 

5. Provide demonstrations related to ANSI Z49.1, Safety in Welding, Cutting and Allied Processes, 

6. Fire Prevention and Protection . 

6. Provide demonstrations related to ANSI Z49.1, Safety in Welding, Cutting and Allied Processes, 
9. Precautionary Information . 

7. Provide instruction related to ANSI Z49.1, Safety in Welding, Cutting and Allied Processes, Part 
1 - General Aspects . 

8. Administer safety examination prior to trainee performance in the institution’s work area. 

9. Administer safety examination retests as applicable. 

10. Keep records reflecting successful completion of safe practice training. 
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LEARNING OBJECTIVE #2 Prepare time or job cards, reports or records. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration a time 
record, and job or work assignment number, ’ tlme 

DESIRED BEHAVIOR: the trainee records personal training and job assignment information. 

area or storage media. The trainee performs the task on a continuous basis over the lengrti of the 
~ ' ra,nee S C ° mPleted reC ° rd " C ° mpared ^ ai " St the mas,™ for 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Develop a trainee achievement record. 

2. Develop a trainee time record. 

3. Demonstrate procedures for completion of training achievement records and time cards 
Provide instruction related to time and job recording methods related to the welding industry. 

rovi e raining exercises related to trainee maintenance of a training achievement record, 
rovide training exercises related to trainee maintenance of a time card. 

Monitor individual training achievement records and time cards. 

Keep training records reflecting trainee achievement and attendance. 



4. 



7. 

8 . 
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LEARNING OBJECTIVE #3: Perform housekeeping activities. 

PERFORMANCE CONDITIONS: Provided with a period of orientation, housekeeping equipment or 
tools, and given a housekeeping assignment, in the work area, 

DESIRED BEHAVIOR: the trainee will carry out housekeeping activities. 

EVALUATION CRITERIA: The trainee’s completed assignments show evidence of good housekeeping 

and safety practices. The assignment is completed in accordance with the institution’s standard 
operating procedure. The task is completed in a timely manner. The trainee’s workmanship is 
observed by the instructor on a routine basis over the length of the program. 



1 . Outline common housekeeping activities shared by all trainees. 

2. Outline individual housekeeping responsibilities. 

3. Provide housekeeping activities for all trainees. 

4. Monitor and inspect completed individual and shared housekeeping assignments. 

5. Keep training records reflecting trainee housekeeping habits. 



LEARNING ACTIVITIES: 



The instructor shall: 
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DESIRED BEHAVIOR; the trainee win cany out a job assignment. 

EVALUATION CRITERIA- Thr 

instructions. The instructor observesThe tra^mL 355 ] 18 "™ 6111 * S com P leted according to verbal 

tools to meet service conditions for the job ren. CCtin§ ^ necessar y materials, equipment or 

assignments in a timely manner. Verbal llZZZ™' ^ up and completes 

ength of the program. In accordance with rhp ^ Camed out on a routine basis over the 

the welding terms anH a c • w,th the requirements of AWS OC10 th„ * \ th e 

umg terms and definitions element of a c„ m U ’ the trainee shall pass 

related sections o f ANS.AWS A3.0, War, from”, be 

LEARNING ACTIVITIES: 

The instructor shall: 

specified for ^^le^hlg^^eattve. 1 ^ ma ‘ eria ' S "* in Complianc = with the AWS documents 

3. verbal ,ns,ruction5 and use pr ° per 

t ss: — 

'“■* . - ... ,, 
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LEARNING OBJECTIVE #5: Follow written instructions to complete work assipnments. 



w 



ork assignment instructions and the required 



PERFORMANCE CONDITIONS: Given written 
materials, equipment or tools, in the work area, 

DESIRED BEHAVIOR: the trainee will carry out a job assignment. 

tor L ,ob ^ 

assignment in a timely manner. Written instructions QC10 the trainee shall pass the 

tKT- - - — 

sections of ANSI/AWS A3.0, Standard Welding Terms end Defimlwns. 

LEARNING ACTIVITIES: 

The instructor shall: 

Ensure that exist, ng or new training materia, s are in compl.ance with the AWS documents 

specified for this learning objective. 

Provide instruction in welding terms and definitions. 

Observe each trainee's ability to carry out <nwm>B (Q wc | d|ng lcrms an d definitions. 

" definitions Cement of a summative Cosed book 

"cn each trainee's written communication skids. 



1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
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3.3.2 COURSE B: DRAWING and WELD SYMBOL INTERPRETATION 

LEARNING OBJECTIVE #1: Interpret basic elements ef a drawing or sketch. 

a drawing and practice, 

DESIRED BEHAVIOR: the trainee will prepare to layout the individual parts of a welded assembly. 

specifications by sorting to drawing or sketch 

program. The instructor observes the trainee nr,™ / , ^ the length of the 

requirements. Workmanship sample informatV. ^ ^ nng ° ay0ut acc ording to fabrication 
performance qualification testing and verified h y inter P reted du ring workmanship and 

requirements of AWS QC10 the trainee shall J SUpervisor ' In accordance with the 

summative closed book examination [summative testing]. C rawing fundamentals element of a 

LEARNING ACTIVITIES: 

The instructor shall: 



2 . 

3. 

4. 

5. 



Provide an introduction to drawing or sketch reading. 

rovide instruction in drawing view interpretation. 

Provide instruction in title block interpretation. 

Provide instruction in drawing notes interpretation. 

rovide instruction in drawing change system interpretation 

6. Provide instruction in drawing list of materials and parts list interpretation 

■ Provide instruction in drawing dimensions and tolerances for both TI q r 
(metric) units. trances tor both U.S. (customary) and SI 

8. Demonstrate drawing element interpretation. 

9. Introduce related terms and definitions. 

!?' trai . ni " g eXerdseS related t0 draw 'ng and sketch interpretation. 

12. Prepare^ trainee for"!^ relevant to drawing fundamentals, 

[summative testing], ndamentals element of a summative closed book examination 

13. Keep training records reflecting results of drawing element intention requirements. 
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LEARNING OBJECTIVE #2 Interpret welding symbol Information. 

PERFORMANCE CONDITIONS: Provided with instruction and demonstration, drawings or sketches 
with welding symbols and supplementary data, 

DESIRED BEHAVIOR: the trainee will locate, review and determine welding requirements. 

EVALUATION CRITERIA: The trainee identifies welding requirements according to welding symbol 
information. The objective is practiced on a routine basis over the length of the program. In 
accordance with the requirements of AWS QC10, the trainee shall pass the welding symbol element 
of a summative closed book examination from the related sections of ANSI/AWS A2.4, Standard 
Symbols for Welding, Brazing and Nondestructive Examination. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide instruction in welding symbol interpretation. 

3. Demonstrate welding symbol interpretation. 

4. Provide training exercises related to welding symbol interpretation. 

5. Introduce related terms and definitions. 

6. Observe trainee carrying out welding requirements from welding symbol information. 

7. Develop and administer formative or diagnostic tests relevant to welding symbol information. 

8. Prepare trainee for the welding symbol element of a summative closed book examination from 
the related sections of ANSI/AWS A2.4, Standard Symbols for Welding, Brazing and 
Nondestructive Examination. 

9. Keep training records reflecting results of welding symbol interpretation requirements. 



O 
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LEARNING OBJECTIVE #3 Fabricate parts from a drawing or sketch. 

TZrrr™*- Pr ° Vided WUh 3 dr3Wing ° r SketCh ’ «*>*• -asunng devices a 
andheld calculator, fabrication and welding equipment, base metals, at a work area table, 

DESIRED BEHAVIOR: the trainee fabricates parts. 

™ UA ™ R CRI ” RIA: The ,rainee prepares, assembles, and tack welds parts according to drawino 
or sketch spec, f, canons. The objective is practiced on a routine basis over the Tength of ! 
progratm In accordance with the requirements of AWS QCIO, the trainee shall pass the fabrication 
and weld symbol interpretation elements of workmanship qualification. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Provide safety tour and orientation to fabrication tools and equipment. 

2. Provide instruction in fabrication tools and equipment safe practices. 

3. Provide instruction in the care and use of fabrication tools and equipment 

4. Provide instruction in base metal identification and shapes. 

Provide instruction in welded joint geometry. 

6. Demonstrate the selection and use of fabrication tools and equipment. 

7. Demonstrate fabrication techniques. 

8. Demonstrate the preparation of welded joints. 

9. Provide written fabrication exercises with U.S. (customary) elements for welding practices 
0. Provide written fabrication exercises with SI (metric) elements for welding practices. 

1 1. Observe trainee selecting fabrication tools and equipment. 

12. Observe trainee selecting base metals. 

13. Observe trainee performance during various stages of fabrication. 

14. Observe trainee following safe practices. 

ihteipraatiori adm ' n ' Ster " diagnostic tests relevam to fabrication and weld symbol 

16 qScatois' 6 f ° r the fabriCation and wdd s y mb °l interpretation elements of workmanship 
17. Keep training records reflecting results of fabrication from drawing or sketches requirements. 
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3.3.3 COURSE C: ARC WELDING PRINCIPLES & PRACTICES 

3.3.3.1 UNIT #1: SHIELDED METAL ARC WELDING (SMAW) 

LEARNING OBJECTIVE #1: Perform safety inspections of equipment and accessories. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration and safety 
inspection guidelines, protective clothing and equipment, shielded arc welding equipment, 
accessories and hand tools, in the work area, 

DESIRED BEHAVIOR: the trainee performs safety inspections of protective equipment and clothing, 
shielded metal arc welding equipment and accessories, required tools and the work area. 

EVALUATION CRITERIA: The trainee’s protective equipment and clothing, work area, welding 
equipment, accessories, and hand tools meet safety requirements. Hazard warnings are 
communicated to others in the immediate area prior to the start of shielded metal arc welding 
operations. In the course of daily operations, the trainee is observed following safe practices. The 
objective is performed as required during the shielded metal arc welding portion of the program. In 
accordance with the requirements of AWS QC10, the trainee shall pass the arc welding safety 
portion of a summative closed book examination from the related sections of ANSI Z49.1 Safety in 
Welding, Cutting and Allied Processes. 



1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide safety tour and orientation to shielded metal arc welding equipment and accessories. 

3. Provide demonstrations related to ANSI Z49.1, Safety in Welding , Cutting and Allied Processes, 
Part II- Specific Processes. 1 1 . Arc Welding and Cutting Equipment Safety . 

4. Provide demonstrations related to routine safety inspections of protective equipment and 
clothing, shielded metal arc welding equipment and accessories, required tools and the work 
area. 

5. Provide instruction related to ANSI Z49.1, Safety in Welding, Cutting and Allied Processes, Part 
11 - Specific Processes. 1 1 . Arc Welding and Cutting Equipment Safety . 

6. Reinforce previous instruction from ANSI Z49.1, Safety in Welding, Cutting and Allied 
Processes, Part I - General Aspects . 

7. Introduce related terms and definitions. 

8. Observe trainee conducting safety inspections. 

9. Observe trainee following safe practices. 

1 0. Observe trainee using proper terms and definitions. 

1 1 . Develop and administer formative or diagnostic tests relevant to safe arc welding practices. 

1 2. Prepare trainee for the arc welding safety portion of a summative closed book examination from 
the related sections of ANSI Z49.1 Safety in Welding, Cutting and Allied Processes. 

13. Keep records reflecting successful completion of SMAW safe practices training. 



LEARNING ACTIVITIES: 



The instructor shall: 



ERIC 
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LEARNING OBJECTIVE #2 Make minor external repairs to equipment and accessories. 



25 KS," 

DESIRED DEHAVIOR: the trainee 
equipment and accessories. 



will make minor external repairs to shielded metal 



arc welding 



accordance with the mlnufacturer-sT^me n&tT' ' Pmen ‘ and accessories are made in 
correct repair materials, eq“j The ,nS ‘ ,tUti ° n ' S re ” air !»«<»■ The 

manner. The objective is performed as requited during the shields maaT “ C0 "’P leted m a ,lmd > 

=c 

■he related sections of AWS Welding Handbook. Volume'* fr ° m 

LEARNING ACTIVITIES: 

The instructor shall: 

' materia,s are in comp,iance with the AWS d °— 
2 ' coC e en. e r;Str rela,ed t0 ShieldCd metal « - ldi "S «"• and accessory 
1 Sr” related “ Shielded metal “ «“"* and accessory component 

4 - e“nt::d°~ S s related ‘° mi " 0r eX,emal repairs “ ahialdad —I arc welding 
5 ' a P „7ac d ce!so“s ,i0n re ' a ‘ ed “ mm ° r ^ “ shielded ™‘ al arc welding equipment 

Introduce related terms and definitions. 

Provide trainee with repair assignments when required. 

Observe trainee following safe repair practices. 

in n bSC r e trainCe USing pr ° per terms and definitions. 

component id^tificarion. ^° rmatlVe 0r diagn0StlC tests relevant to shielded metal arc welding 

1 fummlri^dose^bo^k ShlClded . met J I arc weldin S component identification portion of a 

Volume 2, Eighth Ed., WeT^ZceleT ** ^ SeCtl °" S ° f AWS Weldl " g Handbook < 

12. Keep training records reflecting results of shielded metal arc welding component identification. 




BEST COPY AVAILABLE 
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LEARNING OBJECTIVE #3 Set up for shielded metal arc welding operations on plain carbon steel. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal or 
written instructions, protective clothing and equipment, shielded metal arc welding equipment, 
accessories, hand tools, base metal and E6010 or E601 1, and E7018 electrodes, in the work area, 

DESIRED BEHAVIOR: the trainee will set up and prepare to perform shielded metal arc welding 
operations on plain carbon steel. 

EVALUATION CRITERIA: The trainee is prepared to weld. Verbal or written instructions are 
understood. Protective clothing and equipment are suitable for job requirements. The proper hand 
tools, equipment, base metal, and electrodes are selected. Shielded metal arc welding equipment is 
set up and adjusted for the proper current and polarity. Parts are assembled and preheated according 
to job requirements. The objective is performed on a routine basis during the shielded metal arc 
welding portion of the program. In accordance with the requirements of AWS QC10, the trainee 
shall pass the shielded metal arc welding principles of operation, base/filler metal selection and 
identification portion of a summative closed book examination from the related sections of AWS 
Welding Handbook, Volume 1, Eighth Ed., Welding Technology, Volume 2, Eighth Ed., Welding 
Processes and ANSI/ AWS A5.1, Specification for Carbon Steel Electrodes for Shielded Metal Arc 
Welding. 

LEARNING ACTIVITIES: 

The instructor shall: 

1 . Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide instruction in AC/DC principles. 

3. Provide demonstrations related to shielded metal arc welding equipment and accessory set up. 

4. Provide instruction in shielded metal arc welding principles of operation. 

5. Provide instruction in plain carbon steel shapes, identification and selection. 

6. Provide instruction in the shielded metal arc welding filler metal identification and selection. 

7. Introduce related terms and definitions. 

8. Provide trainee with practice setting up shielded metal arc welding equipment and accessories. 

9. Observe trainee following safe practices. 

10. Observe trainee using proper terms and definitions. 

1 1 . Observe trainee setting up shielded metal arc welding equipment and accessories. 

12. Develop and administer formative or diagnostic tests relevant to AC/DC principles, shielded 
metal arc welding principles of operation, and base/filler metal identification and selection. 

13. Prepare trainees for the shielded metal arc welding principles of operation, plain carbon steel 
base/filler metal selection and identification portion of a summative closed book examination 
from the related sections of AWS Welding Handbook, Volume 1, Eighth Ed., Welding 
Technology, Volume 2, Eighth Ed., Welding Processes and ANSI/ AWS A5.1, Specification for 
Carbon Steel Electrodes for Shielded Metal Arc Welding. 

14. Keep training records reflecting results of shielded metal arc welding equipment set up, 
principles of operation and base/filler metal identification and selection. 
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LEARNING OBJECTIVE #4 Operate shielded metal arc welding equipment. 

E7018 electrodes, hand tools, base me, a, or an assembly and a 

DESIRED BEHAVIOR: the trainee will perform shielded metal arc welding operations. 

“ after 

Sha I pass the shielded metal arc welding principles of operation and coLml pr^l vanables 
Handbook, VoZeTaght^, "Z^TgZcelTs. ^ ° f AWS Wddi "® 

LEARNING ACTIVITIES: 

The instructor shall: 



1 . 



materialS " in «“> ^ AWS documents 

Provide demonstrations related to shielded metal arc welding equipment operations 
Provide instruction related to shielded metal arc welding principles of operation 

Provide I" 8 '™™ 0 " rela,ed 10 common P roccss variables for shielded metal arc welding 
Provide training exercises related to shielded metal arc welding equipment operation * 

and main,ainin8 an arc on plain carbon steel ’ usin * 

BTO«WH,3 E70I8 Sin8 ' e PaSS SUrfadn8 WddS °" P ' ain Carbon 

Provide training exercises related to flat multiple pass, multi-directional, surfacing welds on 
plain carbon steel, using E6010or E601 1, and E70I8 electrodes. 8 

Observe trainee’s following safe arc welding practices 
0. Observe trainee’s operating shielded metal arc welding equipment. 

1 1. Visually inspect trainee’s workmanship samples. 

12 nHnp'T a °f admimSter formativ e or diagnostic tests relevant to shielded metal arc welding 
principles of operation and common process variables ® 

ZZ “T f ° r | He Shidded mda ' arC Wddin S P™“P'“ of operation and common process 
rambles portion of a summative closed book examination from the related sections of AWS 
Welding Handbook, Volume 2, Eighth Ed., Welding Processes 

14. Keep tram, ng records reflecting results of shielded metal arc welding equipment princinles of 
operation, common process variables and performance exercises. ^ P Pnnc.ples of 



2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 
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LEARNING OBJECTIVE #5 Make fillet welds, all positions, on plain carbon steel, using the 
shielded metal arc welding process. 

PERFORMANCE CONDITIONS: Provided with a period of demonstration, protective clothing and 
equipment, shielded metal arc welding equipment, accessories, E6010 or E6011, and E7018 
electrodes, base metal or an assembly, hand tools, and a welding assignment, in the work area, 

DESIRED BEHAVIOR: the trainee will make fillet welds on plain carbon steel in all positions. 

EVALUATION CRITERIA: The trainee produces sound fillet welds in all positions. During and after 
each operation, welds are visually examined by the welder and accepted by the instructor. The 
objective is practiced in individual stages, beginning with the IF (flat) position and ending with the 
4F (overhead) position. The objective is practiced on a routine basis during the shielded metal arc 
welding portion of the program. 

LEARNING ACTIVITIES: 

The instructor shall: 

1 . Provide demonstrations related to all position fillet welding. 

2. Provide instruction related to visual examination of fillet welds produced with the shielded metal 
arc welding process. 

3. Provide training exercises related to IF (flat), single and multiple pass fillet welding, on plain 
carbon steel, using E6010 or E601 1, and E7018 electrodes. 

4. Provide training exercises related to 2F (horizontal), single and multiple pass fillet welding, on 
plain carbon steel, using E6010 or E601 1, and E7018 electrodes. 

5. Provide training exercises related to 3F (vertical up), single and multiple pass fillet welding, on 
plain carbon steel, using E6010 or E601 1, and E7018 electrodes. 

6. Provide training exercises related to 4F (overhead), single and multiple pass fillet welding, on 
plain carbon steel, using E6010 or E601 1, and E7018 electrodes. 

7. Observe trainee following safe arc welding practices. 

8. Observe trainee operating shielded metal arc welding equipment. 

9. Visually inspect trainee’s workmanship samples. 

1 0. Provide instruction in welding procedures and workmanship related to this learning objective. 

1 1 . Keep training records reflecting results of all position fillet welding. 



O 
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LEARWNGDBJEems# 6 Make groove welds, all positions, on plain carbon steel usino th* 
shielded metal arc welding process. ’ us 9 the 

PERFORMANCE CONDITIONS: Provided with a period of demonstration, protective clothing anri 
equipment shieided metal arc welding equipment, accessories, E7018 electrodes, base metal or an 
assembly, hand tools, and a welding assignment, in the work area, 

DESIRED BEHAVIOR: the trainee will make groove welds on plain carbon steel in all positions. 

EVALUATION CRITERIA: The trainee produces sound groove welds in all positions During and after 
each operation, welds were visually examined by the welder and accepted by the instructor The 
objective is practiced in individual stages, beginning with the 1G (flat) position and ending with the 

is practiced on a routine basis durfng the shidd = d « 

LEARNING ACTIVITIES: 

The instructor shall: 

1 . Provide demonstrations related to all position groove welding. 

2 ' wX°pr£S d “ ViSUal examinati0n ° f grOOVe welds P rod ““ d «*> the shielded 

1 (flat) ' sin8le and mul,iple pass sroove «•“* » -•* 

4. Provide training exercises related to 2G (horizontal), single and multiple pass groove welding 

on plain carbon steel, using E701 8 electrodes. S 8 ’ 

5. Provide training exercises related to 3G (vertical up), single and multiple pass groove welding 

on plain carbon steel, using E701 8 electrodes. S 8 ’ 

6. Provide training exercises related to 4G (overhead), single and multiple pass groove welding on 

plain carbon steel, using E70 18 electrodes. 8 ’ 

7. Observe trainee following safe arc welding practices. 

8. Observe trainee operating shielded metal arc welding equipment. 

9. Visually inspect trainee’s workmanship samples. 

!?• !<™ ide inStrUC,ion ‘ n wddi "8 procedures and workmanship related to this learning objective. 

1 2. Keep training records reflecting results of all position groove welding. 
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LEARNING OBJECTIVE #7 Perform 2G - 3G limited thickness qualification tests on plain carbon 
steel plate, using the shielded metal arc welding process. 

PERFORMANCE CONDITIONS: Provided with protective clothing and equipment, shielded metal arc 
welding equipment, accessories, E7018 electrodes, 3/8” thick plain carbon steel material, Welding 
Procedure Specification ANSI AWS B2. 2.001, Drawing # AWS-6 (figure7), and hand tools, in the 
work area, with no assistance from the instructor, 

DESIRED BEHAVIOR: the trainee will perform welder performance qualification testing. 

EVALUATION CRITERIA: The trainee produces sound groove welds in the 2G (horizontal), and 3G 
(vertical up) positions. Test assemblies are prepared according to drawing specifications and 
approved by the test supervisor. In accordance with the requirements of AWS QC10, WPS 
ANSI/AWS B2. 2.001, and Drawing #AWS-6, the trainee shall pass the fabrication, weld symbol 
interpretation and welding elements of performance qualifications for limited thickness bend 
testing. 



The instructor shall: 

1 . Provide demonstrations related to all position groove welding. 

2. Provide instruction related to visual examination of groove welds produced with the shielded 
metal arc welding process. 

3. Provide training exercises related to 2G (horizontal), multiple pass groove welding, on plain 
carbon steel, using E7018 electrodes. 

4. Provide training exercises related to 3G (vertical up), multiple pass groove welding, on plain 
carbon steel, using E7018 electrodes. 

5. Observe trainee following safe arc welding practices. 

6. Observe trainee operating shielded metal arc welding equipment. 

7. Visually inspect trainee’s workmanship samples. 

8. Provide instruction in welding procedure and performance qualification related to this learning 
objective. 

9. Prepare trainee for the fabrication, weld symbol interpretation and 2G (horizontal) and 3G 
(vertical) groove welding elements of performance qualifications for limited thickness bend 
testing. 

1 0. Administer performance qualification testing upon completion of training in accordance with the 
requirements of AWS QC10. 

1 1 . Keep training records reflecting results of 2G (horizontal) and 3G (vertical up) groove welding 
performance qualifications for limited thickness bend testing. 



NOTE: THIS LEARNING OBJECTIVE IS DELIVERED AT THE END OF THE TRAINING PROGRAM AS PART OF 
ENTRY LEVEL WELDER CERTIFICATION. 



LEARNING ACTIVITIES: 



ERIC 
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3.3.3.2 UNIT #2: GAS METAL ARC WELDING (GMAW-S, GMAW) 

LEARNING OBJECTIVE #1: Perform safety inspections of equipment and accessories. 

f n E s RFO f MANCE , C ] ONDITIONS: Provided, with a period of instruction and demonstration, safety 
pection guidelines, protective clothing and equipment, hand tools, gas metal arc weldina 

equipment and accessories, a single or mixed shielding gas supply with equipment and accessories" 
in the work area, 

?“!?“ ® EHAVI0R: trainee Performs safety inspections of protective clothing and equipment. 

ools, gas metal arc welding equipment and accessories, shielding gas equipment and 
accessories, and the work area. 

EVALUATION CRITERIA: The trainee’s protective clothing and equipment, hand tools, gas metal arc 
welding equipment and accessories, shielding gas equipment and accessories, and work area meet 
sa ety requirements. Hazard warnings are communicated to others in the immediate area prior to 
the start of gas metal arc welding operations. In the course of daily operations the trainee is 
observed following safe practices. The objective is performed as required during the gas metal arc 
we ing portion of the program. In accordance with the requirements of AWS QC10 the trainee 
shall pass the^c welding safety portion of a summative closed book examination from the related 
sections of ANSI Z49.1 Safety in Welding, Cutting and Allied Processes. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

Provide safety tour and orientation to gas metal arc welding equipment and accessories and 
shielding gas equipment and accessories. 

Provide demonstrations related to ANSI Z49. 1 , Safety in Welding. Caning and Allied Processes. 

; — Specific Processes, 1 1. Arc Welding and Cutting Equipment Safety 

Provide demonstrations related to routine safety inspections of protective equipment and 

c ot mg, gas metal arc welding equipment and accessories, shielding gas equipment and 
accessories, required tools and the work area. 

Provide insmction related to ANSI Z49.I, Safety in Welding Caning and Allied Processes. Hart 
I I - Specific Processes, 1 1. Arc Welding a n d Cutting Equipmpnf Safpiv 

6. Re, nforce previous instruction from ANSI Z49.1, Safety in Welding. Caning and Allied 
Processes, Part I - General Asnerts 

7. Introduce related terms and definitions. 

8. Observe trainee conducting safety inspections. 

9. Observe trainee following safe practices. 

10. Observe trainee using proper terms and definitions. 

11. Develop and administer formative or diagnostic tests relevant to safe arc welding practices 

12. Prepare trainee for the arc welding safety portion of a summative closed book examination from 
die related sections of ANSI Z49. 1 Safety in Welding, Cutting and Allied Processes. 

13. Keep records reflecting successful completion of GMAW safe practices training. 



2 . 



3. 



4. 



5. 



O 
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LEARNING OBJECTIVE #2: Make minor external repairs to gas metal arc welding equipment and 
accessories. 



PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, and repair 
materials, equipment or tools, in the work area, 



DESIRED BEHAVIOR: the trainee will make minor external repairs to gas metal arc welding 
equipment and accessories, and shielding gas equipment and accessories. 

EVALUATION CRITERIA: Repairs to gas metal arc welding equipment and accessories, and shielding 
gas equipment and accessories are made in accordance with the manufacturer’s recommendations 
and the institution’s repair policy. The correct repair materials, equipment or tools are selected. The 
assignment is completed in a timely manner. The objective is performed as required during the gas 
metal arc welding portion of the program. In accordance with the requirements of AWS QC10, the 
trainee shall pass the gas metal arc welding component identification portion of a summative closed 
book examination from the related sections of ANSI/ AWS C5.6, Recommended Practices for Gas 
Metal Arc Welding. 

LEARNING ACTIVITIES: 

The instructor shall: 



1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide demonstrations related to gas metal arc welding component identification. 

3. Provide demonstrations related to shielding gas equipment and accessory component 
identification. 

4. Provide instruction related to gas metal arc welding component identification. 

5. Provide instruction related to shielding gas equipment and accessory component identification. 

6. Provide demonstrations related to minor external repairs on gas metal arc welding equipment 
and accessories. 

7. Provide demonstrations related to minor external repairs on shielding gas equipment and 
accessories. 

S. Provide instruction related to minor external repairs to gas metal arc welding equipment and 
accessories. 

9. Provide instruction related to minor external repairs to shielding gas equipment and accessories. 

10. Introduce related terms and definitions. 

1 1 Provide trainee with repair assignments when required. 

1 2. Observe trainee following safe repair practices. 

1 3. Observe trainee using proper terms and definitions. 

14. Develop and administer formative or diagnostic tests relevant to gas metal arc welding, shielding 
gas equipment and accessory component identification. 

l .\ Prepare trainee for the gas metal arc welding component identification portion of a summative 
closed book examination from the related sections of ANSI/AWS C5.6, Recommended Practices 
Jor Gas Metal Arc Welding. 



lb. Keep training records reflecting results of gas metal arc welding, shielding gas equipment, and 
accessory component identification. 




LEARNING OBJECTIVE #3 Set up for gas metal arc welding operations on plain carbon steel. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal or 
written instructions, protective clothing and equipment, hand tools, gas metal arc weldin° 
equipment and accessories, a mixed or single shielding gas supply with equipment and accessories" 
b/Uo-A electrodes, and base metal, in the work area, 

DESIRED BEHAVIOR: the trainee will set up and prepare to perform gas metal arc welding operations 
on plain carbon steel. s F ns 



EVALUATION CRITERIA: The trainee is prepared to weld. Verbal or written instructions are 
understood. Protective clothing and equipment are suitable for job requirements. The proper hand 
tools, equipment, base metal, shielding gas, and filler metals are selected. Gas metal arc welding 
equipment is set up and adjusted to the proper voltage, wire feed speed, and polarity. Shielding gas 
equipment is set up and adjusted to the proper flow rate. Parts are assembled and preheated 
according to job requirements. The objective is performed on a routine basis during the gas metal 
arc welding portion of the program. In accordance with the requirements of AWS QC10 the trainee 
shall pass the gas metal arc welding principles of operation, and filler metal identification/selection 
portion of a summative closed book examination from the related sections of ANSI/AWS C5.6. 
Recommended Practices for Gas Metal Arc Welding and ANSI/AWS A5.18 Specification for 
Carbon Steel Filler Metals for Gas-shielded Arc Welding. 

LEARNING ACTIVITIES: 



The instructor shall: 



1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide demonstrations related to gas metal arc welding equipment and accessory set up. 

Provide demonstrations related to shielding gas equipment and accessory set up. 

4. Provide instruction in gas metal arc welding principles of operation. 

5. Provide instruction in shielding gases relevant to the gas metal arc welding process. 

6. Provide instruction in gas metal arc welding filler metal identification and selection. 

7. Introduce related terms and definitions. 

8. Provide trainee with practice setting up gas metal arc welding equipment and accessories 

9. Provide trainee with practice setting up shielding gas equipment and accessories. 

10. Observe trainee following safe practices. 

1 1. Observe trainee using proper terms and definitions. 

12. Observe trainee setting up gas metal arc welding equipment and accessories. 

13. Observe trainee setting up shielding gas equipment and accessories. 

14. Develop and administer formative or diagnostic tests relevant to gas metal arc welding principles 
of operation, filler metal classification and selection. 

15. Prepare trainee for the gas metal arc welding principles of operation, and filler metal 
identification/selection portion of a summative closed book examination from the related 
sections of ANSI/AWS C5.6, Recommended Practices for Gas Metal Arc Welding and 
ANSI/AWS A5.18, Specification for Carbon Steel Filler Metals for Gas-shielded Arc Welding 

16. Keep training records reflecting results of gas metal arc welding equipment set up, principles of 
operation, and filler metal identification/selection. 



37 



LEARNING OBJECTIVE #4 Operate gas metal arc welding equipment. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal or 
written instructions, protective clothing and equipment, hand tools, gas metal arc welding 
equipment and accessories, various shielding gases with equipment and accessories, .035 or .045 
E70S-X electrodes, base metal, and a welding assignment, in the work area, 

DESIRED BEHAVIOR: the trainee will perform short circuit and spray transfer gas metal arc welding 
operations. 

EVALUATION CRITERIA: The trainee’s welding was completed as required by the welding 
assignment. During and after the operation, welds are visually examined by the trainee and 
accepted by the instructor. The objective is performed on a routine basis during the gas metal arc 
welding portion of the program. In accordance with the requirements of AWS QC10, the trainee 
shall pass the gas metal arc principles of operation and common process variables portion of a 
su imitative closed book examination from the related section of ANSI/AWS C5.6, Recommended 
Practices for Gas Metal Arc Welding. 

LEARNING ACTIVITIES: 

The instructor shall: 

1 Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide demonstrations related to gas metal arc welding equipment operations. 

Provide instruction related to gas metal arc welding principles of operation. 

4. Provide instruction related to common process variables for gas metal arc welding. 

Provide training exercises related to gas metal arc welding equipment operation, 
tv Prov ide training exercises related to starting and maintaining an arc on plain carbon steel. 

'■ Provide training exercises related to flat, multiple pass, multi-directional, surfacing welds, on 
plain carbon steel, using short circuit transfer, .035 or .045 diameter E70S-X electrodes and a 
C O, or 75%argon/25%C0 2 shielding gas. 

Provide training exercises related to flat, multiple pass, multi-directional, surfacing welds, on 
plain carbon steel, using spray transfer, .035 or .045 diameter E70S-X electrodes and an 
argon/2?c-59?-Oxygen shielding gas. 

■ Observe trainee following safe arc welding practices. 

In. Observe trainee operating gas metal arc welding equipment. 

1 1 . \ isually inspect trainee’s workmanship samples. 

I Develop and administer formative or diagnostic tests relevant to gas metal arc welding principles 
"I operation and common process variables. 

I apare trainee for the gas metal arc welding principles of operation and common process 
Variables portion of a summative closed book examination from the related sections of 
ANSI/AWS C5.6. Recommended Practices for Gas Metal Arc Welding. 

14. Kctp. training records reflecting results of gas metal arc welding equipment principles of 
operation, common process variables and performance exercises. 
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LEARNING OBJECTIVE #5 Make fillet welds, all positions, on plain carbon steel usina th» 
metal arc welding process, with short circuit transfer. P 1 ’ 9 the 9 * 



PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration verh I 
written instructions, protective clothing and equipment, hand tools gas metal arc weld ’ 
equipment and accessories, a C02 or 75%argon/25%C02 shielding gas supply with equipment ™ 
accessones, .035 or .045 diameter E70S-X electrodes, base metalsL'd a wKg 1^“! 



”?c E !c“,“. ' he tra '" ee Wi " mate f, " et WddS °" P ' ai " " a " PO-ta. usin 



EVALUATION CRITERIA: The trainee produces sound fillet welds in all positions During and afte 
each operation, welds are visually examined by the welder and accepted by the instructor Th 
objecnve is practiced in individual stages, beginning with the IF (flat) position and ending with * 
4F (overhead) position. The objective is practiced on a routine basis during the gas mltaUr 

CM AW ^ 0rtl °, n ° the pr0 S ram - In accordance with the requirements of AWS QC10, WPS AWS-1 
GMAW-S, and Drawing #AWS-1 (figure2), the trainee shall pass the fabrication weld slbi 
interpretation, and welding elements of workmanship qualifications for visual examination. X 



LEARNING ACTIVITIES: 

The instructor shall: 



3. 



4. 



6 . 



1. Provide demonstrations related to all position fillet welding using short circuit transfer 

’ welding process' 0 " re "" ed ‘° ViS " a ' eXamination of fillet welds P rod ^ d with -he gas metal a, 

Provide training exercises related to IF (flat), single and multiple pass fillet welding on plai 
carbon steel, using short circuit transfer, applicable electrodes, and shielding vas(es) * 

Prov'de training exercises related to 2F (horizontal), single and multiple pas's fillet weldin- o 
plain carbon steel, using short circuit transfer, applicable electrodes, and shielding gas(es) 
Provide training exercises related to 3F (vertical up), single and multiple pass fillet welding oi 
plain carbon steel, using short circuit transfer, applicable electrodes, and shielding gas(es) 
Provide training exercises related to 4F (overhead), single and multiple pass fillet welding, o, 

Ohse™ f '» img drCUit transfer - W'iMWe electrodes, and shielding gas(es). 

Observe trainee following safe arc welding practices. 

Observe trainee operating gas metal arc welding equipment. 

Visually inspect trainee’s workmanship samples. 

10 ' objective" 8 "" 10 '' 0 " ‘" We ' di " 8 pr0CedUreS and ^kmanship qualification related to this leaminf 

U. Prepare trainee for the fabrication, weld symbol interpretation and all position fillet welding 
elements of workmanship qualifications for visual examination. & 

' fr^H 1Ster W °*™ nship Q ua lification testing at the end of gas metal arc welding instruction in 

accordance with the requirements of AWS QC 10. 

^ Srr? recor ^ s re fl e cting results of all position fillet welding and workmanship 
qualification for visual examination. p 



7. 

8 . 
9. 
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COPY 
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LEARNING OBJECTIVE #6 Make groove welds, all positions, on plain carbon steel using the gas 
metal arc welding process, with short circuit process. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal or 
written instructions, protective clothing and equipment, hand tools, gas metal arc welding 
equipment and accessories, a C02 or 75%argon/25%C02 shielding gas supply with equipment and 
accessories, .035 or .045 diameter E70S-X electrodes, base metals, and a welding assignment, in the 
work area, 

DESIRED BEHAVIOR: the trainee will make groove welds on plain carbon steel in all positions using 
short circuit transfer. 



EVALUATION CRITERIA: The trainee produces sound groove welds in all positions. During and after 
each operation, welds are visually examined by the welder and accepted by the instructor. The 
objective is practiced in individual stages, beginning with the 1G (flat) position and ending with the 
4G (overhead) position. The objective is practiced on a routine basis during the gas metal arc 
welding portion of the program. In accordance with the requirements of AWS QC10, WPS AWS-1- 
GMAW-S, and Drawing #AWS-l(figure2), the trainee shall pass the fabrication, weld symbol 
interpretation, and welding elements of workmanship qualifications for visual examination. 

LEARNING ACTIVITIES: 

The instructor shall: 

1 . Provide demonstrations related to all position groove welding using short circuit transfer. 

2. Provide instruction related to visual examination of groove welds produced with the gas metal 
arc welding process. 

3. Provide training exercises related to 1G (flat), single and multiple pass groove welding, on plain 
carbon steel, using short circuit transfer, applicable electrodes, and shielding gas(es). 

4. Provide training exercises related to 2G (horizontal), single and multiple pass groove welding, 
on plain carbon steel, using short circuit transfer, applicable electrodes, and shielding gas(es). 

5. Provide training exercises related to 3G (vertical up), single and multiple pass groove welding, 
on plain carbon steel, using short circuit transfer, applicable electrodes, and shielding gas(es). 

b. Provide training exercises related to 4G (overhead), single and multiple pass groove welding, on 
plain carbon steel, using short circuit transfer, applicable electrodes, and shielding gas(es). 

7. Observe trainee following safe arc welding practices. 

<S. Observe trainee operating gas metal arc welding equipment. 

9 Visually inspect trainee’s workmanship samples. 

10. Provide instruction in welding procedures and workmanship qualification related to this learning 
objective. 

1 1 Prepare trainee for the fabrication, weld symbol interpretation and the overhead position groove 
welding elements of workmanship qualifications for visual examination. 

I-. Administer workmanship qualification testing at the end of gas metal arc welding instruction in 
accordance with the requirements of AWS QC10. 

1 ' Keep training records reflecting results of all position groove welding and workmanship 
qualification for visual examination. 




1 



40 



Wl * 1 "*“*■ on *»*“ sHel, ni^ ik« tai mm M 



- '“■ - "— »■ — . 
equipment and accessories, an argon/2%^5%Oxvpe Pm ^ t0 ° 1S ’ g3S metal arC weldin g 

accessories, .035 or .045 diameter E70S X el ? S ' G lng gas su PPly wit h equipment and 

work area, E7 ° S ' X elGCtr ° deS ’ base metals ’ a " d a welding assignment, in the 



(horizo! to!) portion, usinTsp^l^f ^ ^ ^ Carb ° n $tGGl ’ in the IF ^ at > a " d 2F 



“ r flat and “ ■***■* 

instructor. The objective is nrac, ^ i„ in- h Y eXammed b ? the weider and accepted by the 
ending with the 2F (horizontal) position The owLf** 8 ”’ beS "’ n ' ng wlth the ,F ,f,at < position and 
metal arc welding portion of the program. In “ r ° Utlne ba$ ' S dUri " g the S “ 

WPS AWS-2-OMAW, and Drawing #AWS 2 HHn.T requirements of AWS QCIO. 

.mbo, interpretation, and 



LEARNING ACTIVITIES: 
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LEARNING OBJECTIVE #8 Make 1G (flat) groove welds, on plain carbon steel, using the gas metal 
arc welding process, with spray transfer. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal or 
written instructions, protective clothing and equipment, hand tools, gas metal arc welding 
equipment and accessories, an argon/2%-5%Oxygen shielding gas supply with equipment and 
accessories, .035 or .045 diameter E70S-X electrodes, base metals, and a welding assignment, in the 
work area, 

DESIRED BEHAVIOR: the trainee will make groove welds on plain carbon steel, in the 1G (flat) 
position, using spray transfer. 

EVALUATION CRITERIA: The trainee produces sound groove welds in the 1G (flat) position. During 
and after each operation, welds are visually examined by the welder and accepted by the instructor. 
The objective is practiced on a routine basis during the gas metal arc welding portion of the 
program. In accordance with the requirements of AWS QC10, WPS AWS-2-GMAW, and Drawing 
#A\VS-2 (tigure 3), the trainee shall pass the fabrication, weld symbol interpretation and welding 
elements of workmanship qualifications for visual examination. 

LEARNING ACTIVITIES: 

The instructor shall: 

I Provide demonstrations related to all position groove welding using spray transfer. 

2. Provide instruction related to visual examination of groove welds produced with the gas metal 
arc w elding process. 

Provide training exercises related to 1G (flat), single and multiple pass groove welding, on plain 
carbon steel, using spray transfer, applicable electrodes, and shielding gas(es). 

4. Observe trainee following safe arc welding practices. 

5. Observe trainee operating gas metal arc welding equipment. 

O Visually inspect trainee’s workmanship samples. 

7. Prov ide instruction in welding procedures and workmanship qualification related to this learning 
objective. 

V Prepare trainee for the fabrication, weld symbol interpretation and the flat position groove 
welding elements of workmanship qualifications for visual examination. 

Administer workmanship qualification testing at the end of gas metal arc welding instruction in 
accordance with the requirements of AWS QC 1 0. 

I**. Keep training records reflecting results of 1G (flat) groove welding and workmanship 
qualification for visual examination. 
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3.3.3.3 UNIT #3: FLUX CORED ARC WELDING (FCAW-G, FCAW) 
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LEARNING OBJECTIVE #2 Make minor external repairs to flux cored arc welding equipment and 
accessories. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, and repair 
materials, equipment or tools, in the work area, 

DESIRED BEHAVIOR: the trainee will make minor external repairs to flux cored arc welding 
equipment and accessories, and shielding gas equipment and accessories. 

EVALUATION CRITERIA: The trainee’s repairs to flux cored arc welding equipment and accessories, 
and shielding gas equipment and accessories are made in accordance with the manufacturer’s 
recommendations and the institution’s repair policy. The correct repair materials, equipment, or 
tools are selected. The assignment is completed in a timely manner. The objective is performed as 
required during the flux cored arc welding portion of the program. In accordance with the 
requirements of AWS QC10, the trainee shall pass the flux cored arc welding component 
identification portion of a summative closed book examination from the related sections of AWS 
Welding Handbook, Volume 2, Eighth Ed., Welding Processes. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide demonstrations related to flux cored arc welding component identification. 

3. Provide demonstrations related to shielding gas equipment and accessory component 
identification. 

4. Provide instruction related to flux cored arc welding component identification. 

5. Provide instruction related to shielding gas equipment and accessory component identification. 

6. Provide demonstrations related to minor external repairs on flux cored arc welding equipment 
and accessories. 

7. Provide demonstrations related to minor external repairs on shielding gas equipment and 
accessories. 

8. Provide instruction related to minor external repairs to flux cored arc welding equipment and 
accessories. 

9. Provide instruction related to minor external repairs to shielding gas equipment and accessories. 

10. Introduce related terms and definitions. 

1 1 . Provide trainee with repair assignments when required. 

12. Observe trainee following safe repair practices. 

13. Observe trainee using proper terms and definitions. 

14. Develop and administer formative or diagnostic tests relevant to flux cored arc welding, 
shielding gas equipment, and accessory component identification. 

15. Prepare trainee for the flux cored arc welding component identification portion of a summative 
closed book examination from the related sections of AWS Welding Handbook, Volume 2, 
Eighth Ed., Welding Processes. 

1 6. Keep training records reflecting results of flux cored arc welding, shielding gas equipment and 
accessory component identification. 
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LEARNING OBJECTIVE #4 Operate flux cored arc welding equipment. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal or 
written instructions, protective clothing and equipment, hand tools, flux cored arc welding 
equipment and accessories, various shielding gases with equipment and accessories (when 
required), .035 or .045 diameter E7 IT- 1 (gas shielded) or E71T-11 (self-shielded) electrodes, base 
metals, and a welding assignment, in the work area, 

V. 

DESIRED BEHAVIOR: the trainee will perform self-shielded and gas-shielded flux cored arc welding 
operations. 

EVALUATION CRITERIA: The trainee’s welding was completed as required by the welding 
assignment. During and after the operation, welds are visually examined by the trainee and 
accepted by the instructor. The objective is performed on a routine basis during the flux cored arc 
welding portion of the program. In accordance with the requirements of AWS QC10, the trainee 
shall pass the flux cored arc welding principles of operation and common process variables portion 
of a summative closed book examination from the related section of AWS Welding Handbook, 
Volume 2. Eighth Ed., Welding Processes. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide demonstrations related to flux cored arc welding equipment operations. 

3. Provide instruction related to flux cored arc welding principles of operation. 

4. Provide instruction related to common process variables for flux cored arc welding. 

5. Provide training exercises related to flux cored arc welding equipment operation. 

6. Provide demonstrations related to starting and maintaining an arc on plain carbon steel. 

7. Provide training exercises related to starting and maintaining an arc on plain carbon steel. 

8. Provide training exercises related to flat, multiple pass, multi-directional, surfacing welds, on 
plain carbon steel, using applicable self-shielded electrodes. 

9. Provide training exercises related to flat, multiple pass, multi-directional, surfacing welds, on 
plain carbon steel, applicable gas-shielded electrodes, and CO 2 or 75%argon/25%CCh shielding 
gas(es). 

10. Observe trainee following safe arc welding practices. 

1 1 . Observe trainee operating flux cored arc welding equipment. 

12. Visually inspect trainee’s workmanship samples. 

13. Develop and administer formative or diagnostic tests relevant to flux cored arc welding 
principles of operation and common process variables. 

14. Prepare trainee for the flux cored arc welding principles of operation and common process 
variables portion of a summative closed book examination from the related sections of AWS 
Welding Handbook, Volume 2, Eighth Ed., Welding Processes. 

15. Keep training records reflecting results of flux cored arc welding equipment principles of 
operation, common process variables and performance exercises. 
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LEARNING OBJECTIVE #6 Make groove welds, all positions, on plain carbon steel, using the flux 
cored arc welding process with self-shielded electrodes. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal or 
written instructions, protective clothing and equipment, hand tools, gas metal arc welding 
equipment and accessories, .035 or .045 diameter E71T-11 electrodes, base metals, and a welding 
assignment, in the work area, 

DESIRED BEHAVIOR: the trainee will make groove welds on plain carbon steel in all positions using 
self-shielded flux cored arc welding electrodes. 

EVALUATION CRITERIA: The trainee produces sound groove welds in all positions. During and after 
each operation, welds are visually examined by the welder and accepted by the instructor. The 
objective is practiced in individual stages, beginning with the 1G (flat) position and ending with the 
4G (overhead) position. The objective is practiced on a routine basis during the self-shielded flux 
cored arc welding portion of the program. In accordance with the requirements of AWS QC10,WPS 
AWS-l-FCAW, and Drawing #AWS-1 (figure 2), the trainee shall pass the fabrication, weld symbol 
interpretation and welding elements of workmanship qualifications for visual examination. 

LEARNING ACTIVITIES: 

The instructor shall: 

I Provide demonstrations related to all position groove welding using self-shielded electrodes. 

2. Provide instruction related to visual examination of groove welds produced with the flux cored 
arc welding process. 

3. Provide training exercises related to 1G (flat), single and multiple pass groove welding, on plain 
carbon steel, using applicable self-shielded electrodes. 

4. Provide training exercises related to 2G (horizontal), single and multiple pass groove welding, 
on plain carbon steel, using applicable self-shielded electrodes. 

5. Provide training exercises related to 3G (vertical up), single and multiple pass groove welding, 
on plain carbon steel, E71T-1 1 using applicable self-shielded electrodes. 

6. Provide training exercises related to 4G (overhead), single and multiple pass groove welding, on 
plain carbon steel, using applicable self-shielded electrodes. 

7 Observe trainee following safe arc welding practices. 

S. Observe trainee operating flux cored arc welding equipment, 
y. Visually inspect trainee’s workmanship samples. 

10. Provide instruction in welding procedures and workmanship qualification related to this learning 
objective. 

I I Prepare trainee for the fabrication, weld symbol interpretation, and all position groove welding 
elements of workmanship qualifications for visual examination. 

Administer workmanship qualification testing at the end of flux cored arc welding instruction in 
accordance with the requirements of AWS QC10. 

!•' Keep training records reflecting results of all position groove welding and workmanship 
qualification for visual examination. 
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LEARNING OBJECTIVE #7 Make fillet welds, all positions, on plain carbon steel, using the flm 
cored arc welding process with gas-shielded electrodes. 



PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal oi 
written instructions, protective clothing and equipment, hand tools, flux cored arc weldin« 
equipment and accessories, a CCh or 75%argon/25%CO. shielding gas supply with equipment an^ 

accessories, .035 or .045 diameter E71T-1 electrodes, base metals, and a welding assignment in the 
work area, 



DESIRED BEHAVIOR: the trainee will make fillet welds on plain carbon steel in all positions usins 
gas- shielded flux cored arc welding electrodes. : 



EVALUATION CRITERIA: The trainee produces sound fillet welds in all positions. During and after 
each operation, welds are visually examined by the welder and accepted by the instructor The 
objective is practiced in individual stages, beginning with the IF (flat) position and ending with the 
4F (overhead) position. The objective is practiced on a routine basis during the gas-shielded flux 
cored arc welding portion of the program. In accordance with the requirements of AWS QC10. 
WP S ANSI/AWS B2.1.019 or B2. 1.020, and Drawing #AWS-1 (figure 2), the trainee shall pass the 
fabrication, weld symbol interpretation and welding elements of workmanship qualifications for 
visual examination. 



LEARNING ACTIVITIES: 

The instructor shall: 



1 . 

2 . 



3. 



4. 



5. 



6 . 



Provide demonstrations related to all position fillet welding using gas-shielded electrodes. 

Provide instruction related to visual examination of fillet welds produced with the flux cored an 
welding process. 

Provide training exercises related to IF (flat), single and multiple pass fillet welding, on plai. 
carbon steel, using applicable gas-shielded electrodes, and shielding gas(es). 

Provide training exercises related to 2F (horizontal), single and multiple pass fillet welding, oi 
plain carbon steel, using applicable gas-shielded electrodes, and shielding gas(es). 

Provide training exercises related to 3F (vertical up), single and multiple pass fillet welding, or 
plain carbon steel, using applicable gas-shielded electrodes, and shielding gas(es). 

Provide training exercises related to 4F (overhead), single and multiple pass fillet welding, or 
plain carbon steel, using applicable gas-shielded electrodes, and shielding gas(es). 

7. Observe trainee following safe arc welding practices. 

8. Observe trainee operating flux cored arc welding equipment. 

9. Visually inspect trainee’s workmanship samples. 

10. Provide instruction in welding procedures and workmanship qualification related to this learning 
objective 

11. Prepare trainee for the fabrication, weld symbol interpretation and all position fillet welding 
elements of workmanship qualifications for visual examination. 

12. Administer workmanship qualification testing at the end of flux cored arc welding instruction in 
accordance with the requirements of AWS QC10. 

13. Keep training records reflecting results of all position fillet welding and workmanship 
qualification for visual examination. 
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LEARNING OBJECTIVE #8 Make groove welds, all positions, on plain carbon steel, using the flux 
cored arc welding process with gas-shielded electrodes. 



PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal or 
written instructions, protective clothing and equipment, hand tools, flux cored arc welding 
equipment and accessories, a CO 2 or 75%argon/25%C02 shielding gas supply with equipment and 
accessories, .035 or .045 diameter H71T-1 electrodes, base metals, and a welding assignment, in the 
work area, 



DESIRED BEHAVIOR: the trainee will make groove welds on plain carbon steel in all positions using 
gas-shielded flux cored arc welding electrodes. 

EVALUATION CRITERIA: The trainee produces sound groove welds in all positions. During and after 
each operation, welds are visually examined by the welder and accepted by the instructor. The 
objective is practiced in individual stages, beginning with the 1G (flat) position and ending with the 
4G (overhead) position. The objective is practiced on a routine basis during the gas-shielded flux 
cored arc welding portion of the program. In accordance with the requirements of AWS QC10, 
NVPS ANSI/AWS B2. 1.019 or B2. 1.020, and Drawing #AWS-1 (figure 2), the trainee shall pass the 
fabrication, weld, symbol interpretation, and welding elements of workmanship qualifications for 
visual examination. 



LEARNING ACTIVITIES: 

The instructor shall: 






I Provide demonstrations related to all position groove welding using gas-shielded electrodes. 

— Provide instruction related to visual examination of groove welds produced with the flux cored 
arc welding process. 

3. Provide training exercises related to 1G (flat), single and multiple pass groove welding, on plain 
carbon steel, using applicable gas-shielded electrodes, and shielding gas(es). 

4. Provide training exercises related to 2G (horizontal), single and multiple pass groove welding, 
on plain carbon steel, using applicable gas-shielded electrodes, and shielding gas(es). 

Provide training exercises related to 3G (vertical up), single and multiple pass groove welding, 
on plain carbon steel, using applicable gas-shielded electrodes, and shielding gas(es). 

6 ' Provide training exercises related to 4G (overhead), single and multiple pass groove welding, on 
plain carbon steel, using applicable gas-shielded electrodes, and shielding gas(es). 

7. Observ e trainee following safe arc welding practices. 

X. ObNerve trainee operating flux cored arc welding equipment. 

K) Visually inspect trainee’s workmanship samples. 

1" Prov ide instruction in welding procedures and workmanship qualification related to this learning 
objective. 

I I Prepare trainee for the fabrication, weld symbol interpretation and all position groove welding 
^ v lements of workmanship qualifications for visual examination. 

- Administer workmanship qualification testing at the end of flux cored arc welding instruction in 
accordance with the requirements of AWS QC10. 

Keep training records reflecting results of all position groove welding and workmanship 
quulitication for visual examination. 
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3.3.3.4 UNIT #4: GAS TUNGSTEN ARC WELDING (GTAW) 

LEARNING OBJECTIVE #1 Perform safety Inspections of equipment and accessories. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration ,,, 
inspection guidelines, protective clothing and equipment, hand tools, gas tungsten arc weldins 
equipment and accessories, a shielding gas supply with equipment and accessories in the wort 

DESIRED BEHAVIOR: the trainee performs safety inspections of protective clothing and eoi.inm 

hand tools, gas tungsten arc welding equipment and accessories, shielding gaf equipment an I 
accessories, and the work area. g g equipment and 

EVALUATION CRITERIA: The trainee’s protective clothing and equipment, hand tools gas tun^st^n 
mee^f? 5 eqUipment and accessories - shielding gas equipment and accessories, and work^area 
toThe « 7 u,reraen,s - Hazard "'amins* ^ communicated to others in the immediate area prior 
to the stall of gas tungsten arc welding operations. In the course of daily operations the trainee is 
observed following safe practices. The objective is performed as required during the gas tun" Ln 
arc we ing portion of the program. In accordance with the requirements of AWS QC10 the trainee 

°L a summative closed book 

sections of ANSI Z49. 1 Safety in Welding, Cutting and Allied Processes. 

LEARNING ACTIVITIES: 

The instructor shall: 

’ 1 ma,eria,s are in compiiance with the aws d °~ 
2 tungs,en 310 we,ding equipraem and — - 
3 ' PaTf rel T, d 1° 'Yf Z49 ' 1 ’ ^ in WeU ‘”*- Cu,,in S Besses. 

A S P eclfic Pro ^sses, 1 1. Arc Welding and r.min q Equipment Safety 

' clmhin! dem ° f nStratlons related t0 routine safety inspections of protective equipment and 
mg, gas tungsten arc welding equipment and accessories, shielding gas equipment and 
accessories, required tools and the work area 

5. Provide insmction related to ANSI Z49.I, Safety in Welding. Caning and Allied Processes Pan 
, IL ^PCffic Processes, 1 1. Arc Weldi ng an d Cutting Knninmen, eri, “ 

■ ansi 249 1 safe,y in we,din *’ c “"^ °- d 

7 . Introduce related terms and definitions. 

8. Observe trainee conducting safety inspections. 

9. Observe trainee following safe practices. 

10. Observe trainee using proper terms and definitions. 

11. Develop and administer formative or diagnostic tests relevant to safe arc welding practices 

\2. Prepare trainee for the arc welding safety portion of a summative closed book examination from 
the related sections of ANSI Z49.1 Safety in Welding, Cutting and Allied Processes. 

' Keep records reflecting successful completion of GTAW safe practices training. 
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LEARNING OBJECTIVE #2 Make minor external repairs to gas tungsten arc welding equipment and 
accessories. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, and repair 
materials, equipment or tools, in the work area, 

DESIRED BEHAVIOR: the trainee will make minor external repairs to gas tungsten arc welding 
equipment and accessories, and shielding gas equipment and accessories. 

EVALUATION CRITERIA: The trainee’s repairs to gas tungsten arc welding equipment and accessories, 
and shielding gas equipment and accessories are made in accordance with the manufacturer’s 
recommendations and the institution’s repair policy. The correct repair materials, equipment or 
tools are selected. The assignment is completed in a timely manner. The objective is performed as 
required during the gas tungsten arc welding portion of the program. In accordance with the 
requirements of AWS QC10, the trainee shall pass the gas tungsten arc welding component 
identification portion of a summative closed book examination from the related sections of 
ANSI/AWS C5.5, Recommended Practices for Gas Tungsten Arc Welding and AWS Welding 
Handbook, Vol. 2, Eighth Ed., Welding Processes. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide demonstrations related to gas tungsten arc welding component identification. 

3. Provide demonstrations related to shielding gas equipment and accessory component 
identification. 

4. Provide instruction related to gas tungsten arc welding component identification. 

5. Provide instruction related to shielding gas equipment and accessory component identification. 

6. Provide demonstrations related to minor external repairs on gas tungsten arc welding equipment 
and accessories. 

7. Provide demonstrations related to minor external repairs on shielding gas equipment and 
accessories. 

8. Provide instruction related to minor external repairs to gas tungsten arc welding equipment and 
accessories. 

9. Introduce related terms and definitions 

10. Provide trainee with repair assignments when required. 

1 1 . Observe trainee following safe repair practices. 

1 2. Observe trainee using proper terms and definitions. 

13. Develop and administer formative or diagnostic tests relevant to gas tungsten arc welding, 
shielding gas equipment, and accessory component identification. 

14. Prepare trainee for the gas tungsten arc welding component identification portion of a 
summative closed book examination from the related sections of ANSI/AWS C5.5, 
Recommended Practices for Gas Tungsten Arc Welding and AWS Welding Handbook, Vol. 2, 
Eighth Ed., Welding Processes. 

15. Keep training records reflecting results of gas tungsten arc welding, shielding gas equipment and 
accessory component identification. 
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LEARNING OBJECTIVE #3 Set up for gas tungsten arc welding operations on plain carbon steel, 
aluminum and stainless steel. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal or 
written instructions, protective clothing and equipment, hand tools, gas tungsten arc welding 
equipment and accessories, an argon shielding gas supply with equipment and accessories, ER70S- 
X (plain carbon steel), ER3XX (stainless steel) and ER4043 (aluminum) filler metals, appropriate 
tungsten electrodes, and base metals, in the work area, 

DESIRED BEHAVIOR: the trainee will set up and prepare to perform gas tungsten arc weidint; 
operations on plain carbon steel, aluminum and stainless steel. 

EVALUATION CRITERIA: The trainee is prepared to weld. Verbal or written instructions an. 
understood. Protective clothing and equipment are suitable for job requirements. The proper ham 
tools, equipment, base metal, shielding gas, and filler metals are selected. Gas tungsten arc weldim 
equipment is set up and adjusted to the proper current and polarity. Shielding gas equipment is se 
up and adjusted to the proper flow rate. Parts are assembled and preheated according to jol 
requirements. The objective is performed on a routine basis during the gas tungsten arc weldin; 
portion of the program. In accordance with the requirements of AWS QC10, the trainee shall pas 
the gas tungsten arc welding principles of operation, tungsten electrode and base/filler meta 
identification/selection portion of a summative closed book examination from the related sections o 
ANSI/AWS C5.5, Recommended Practices for Gas Tungsten Arc Welding , AWS Weldin; 
Handbook, Vol. 2, Eighth Ed., Welding Processes, ANSI/AWS A5.18, Specification for Carbon Stee 
Filler Metals for Gas-shielded Arc Welding, ANSI/AWS A5.9, Specification for Bare Stainless Stee 
Welding Electrodes and Rods, ANSI/AWS A5.10, Specification for Bare Aluminum and Alumimu ; 
Alloy Welding Electrodes and Rods, ANSI/AWS A5.12, Specification for Tungsten and Tungste, 
Alloy Electrodes for Arc Welding and Cutting and AWS Welding Handbook, Volume 1, Eighth Ed 
Welding Technology. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS document 
specified for this learning objective. 

2. Provide demonstrations related to gas tungsten arc welding equipment and accessory set up. 

3. Provide demonstrations related to shielding gas equipment and accessory set up. 

4. Provide instruction in gas tungsten arc welding principles of operation. 

5. Provide instruction in shielding gases as related to the gas tungsten arc welding process. 

6. Provide instruction in aluminum and stainless steel shapes, and identification/selection. 

7. Provide instruction in tungsten electrode identification/selection for plain carbon steel 
aluminum and stainless steel. 

8. Provide instruction in the gas tungsten arc welding filler metal identification/selection for plai 
carbon steel, aluminum, and stainless steel. 

9. Introduce related terms and definitions. 
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10. Provide trainee with practice setting up gas tungsten arc welding equipment and accessories 
. Provide trainee with practice setting up shielding gas equipmenfand accessories 

12. Observe trainee following safe practices. 

13. Observe trainee using proper terms and definitions. 

14. Observe trainee setting up gas tungsten arc welding equipment and accessories 
5. Observe trainee setting up shielding gas equipment and accessories. 

16. Develop and administer formative or diagnostic tests relevant to gas tungsten arc weldinn 
Z^c^s""' ,UngS,en e ' CC,r0de ,den,iflCa,IOn/SeleC, ion- •*> •>ase/fiHer me, a. 

' 7 ' ^eldl"“,v f< Id f, tier “"ff? ‘V' 1 .'®" 8 PrinCip ' eS ° f opera,iolA aluminum a " d «*i»less 
steel weldability, and filler metal classification portion of a summative closed book examination 

rom the related sections of ANSI/AWS C5.5, Recommended Practice, for Gas TunZen Z 

W mZJi n Weld "l S Handbook - Volume 1. Eighth Ed., Welding Technology, rhanter 4 
~r 1 7d a e 'm '|J E ' V ANSI/AWS A518 - Specification for Carbon Steel Filler Metals for Gas- 
t'fZ eU 7 • ANSI/AWS A510 ’ Specification for Bare Aluminum and Alum, num Alloy 

Welding Electrodes and Rods, ANSI/AWS A5.9, Specification for Bare StaTnleTs Steel 

A512 ' - ^sten Alloy 

18. Keep training records retlecnng results of gas tungsten arc welding equipment set up nrincinles 

IS2 "" eleC,r ° de —-^-ecti^n q a„ P d 



o 
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LEARNING OBJECTIVE #4 Operate gas tungsten arc welding equipment 

x Jain ear!!l a s^ e^ipmem and accessories, ER 70 S- 

tungsten electrodes, and base metals, in the work area filler metals, appropriate 

DESIRED RERAV.0R: the trainee will perform gas tungsten arc welding operations. 

assignment" During"™d ate ^ o^ti^ ld «® d r^T»,‘^ “ reqUired by ‘ he Weldi "8 
accepted by the instructor. The objective is oerformeri y examined by the trainee and 

welding portion of the program. In accordance “ith ri,? r0U " ne '* dUr ' ng ‘ he gas tungs ' en arc 
Shan pass the gas tungsten arc ^ ^ QC1 °' ' he 

portion of a summative closed book examination from fh ? !T COmm0n process variab| es 
Recommended Practices for Gas Tunoct a frorn the related section of ANSI/AWS C5 5 
Ed., Welding Process ' * "“*«» a " d AWS Elding Handbook, Vol. 2, Eighth 

LEARNING ACTIVITIES: 

The instructor shall: 

specified for to 'l^g^^tive.'" 8 ma ‘ enals are in compllance with the AWS documents 

Provide instefion retetedStTStSt 835 tUnSStCn arc weldin S equipment operations. 

Provide instruction related to commo^proc^Taliabks fo C '^ eS ° Poperat ‘ on ‘ 

Provide training exercises related to gas tungsten arc Seldte en"" 8 ^" arC We ' ding ' 

6. Provide training exercises rpi^H t . • C we * din § equipment operation. 

applicable filler metal, an EWTh-2 or EWCe “eleT'T'"'"! T " C °" Plai " Carb ° n steel - usins 

7. Provide training exercises related to eleCdode - and sh| eWing gas. 

8. P?o P Wde“raim„ r T '' "" ^ ^ «!<»»*• sSi^s" ^ °" a ' UminUm ’ usia 8 

9 pS bl , e an arc on stainless s,eei - using 

• Provide training exercises related to flat single Dass c,f r fo^ , , 

CM,wn ^ 

i. on a,uminum ’ usins 

' 0" stain, ess steel, using 

.2. Observe trainee following S TJZ^ p LtT^ ^ ^ 

14' Vkntn 6 trai " ee 0pera,in « « as tun gsten arc welding equipment 
4. Vtsua lymspec, trainee’s workmanship samples 

15. Develop and administer formative or diagnostic tests „l™. , , 

pnncples of operation and common process^ variables 825 ' UnSS ‘ en arC Weldin S 



2 . 

3. 

4. 

5. 
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16. Prepare trainee for the gas tungsten arc welding principles of operation and common process 
variables portion of a summative closed book examination from the related sections of 
ANSL/AWS C5.5, Recommended Practices for Gas Tungsten Arc Welding and AWS Welding 
Handbook, Vol. 2, Eighth Ed., Welding Processes. 

17. Keep training records reflecting results of gas tungsten arc welding equipment principles of 
operation, common process variables, and performance exercises. 
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LEARNING OBJECTIVE #5 Make fillet welds, 
tungsten arc welding process. 



all positions, on plain carbon steel, using the gas 



RFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal or 
written instructions, protective clothing and equipment, hand tools, gas tungsten arc welding 
equipment and accessories, an argon shielding gas supply with equipment and accessories, ER70S 
X (plain carbon steel) filler metals, EWTh-2 or EWCe-2 tungsten electrodes, and base metals, in the 



DESIRED BEHAVIOR: the trainee will make fillet welds on plain carbon steel in all positions using the 
gas tungsten arc welding process. & 



EVALUATION CRITERIA: The trainee produces sound fillet welds in all positions. During and after 
eac operation, we s are visually examined by the welder and accepted by the instructor. The 
o jective is practiced in individual stages, beginning with the IF (flat) position and ending with the 
4F (overhead) position. The objective is practiced on a routine basis during the gas tungsten arc 
^ d ‘" g portlon of the P r °g rarn - In accordance with the requirements of AWS QC10 WPS 
ANSJ/AWS B2.1.008, and Drawing # AWS-3 (figure 4), ,he .rail shall pass ,he fabnca. ion. wdd 
symbol interpretation, and welding elements of workmanship qualifications for visual examination. 



LEARNING ACTIVITIES: 



The instructor shall: 



3. 



4. 



6 . 



1 . Provide demonstrations related to all position fillet welding. 

2. Provide instruction related to visual examination of fillet welds produced with the gas tungsten 

arc welding process. 6 

p rovide .raining exercises related to IF (flat), fillet welding, on plain carbon steel, using 
applicable filler metal, tungsten electrode, and shielding gas. 

p rovide training exercises related to 2F (horizontal), fillet welding, on plain carbon steel, using 
applicable filler metal, tungsten electrode, and shielding gas. 

5. Provide training exercises related to 3F (vertical up), fillet welding, on plain carbon steel, using 
applicable filler metal, tungsten electrode, and shielding gas. 

Provide training exercises related to 4F (overhead), fillet welding, on plain carbon steel, using 
applicable filler metal, tungsten electrode, and shielding gas. 

Observe trainee following safe arc welding practices. 

Observe trainee operating gas tungsten arc welding equipment. 

Visually inspect trainee’s workmanship samples. 

10 ob>ctive lnStrUCti0n ' n W£lding procedures and workmanship qualification related to this learning 

11. Prepare trainee for the fabrication, weld symbol interpretation and all position fillet welding 

elements of workmanship qualifications for visual examination. & 

12. Administer workmanship qualification testing at the end of gas tungsten arc welding instruction 

in accordance with the requirements of AWS QC 10. 

13. Keep training records reflecting results of all position fillet welding and workmanship 
qualification for visual examination. 



7. 

8 . 

9. 
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LEARNING OBJECTIVE #6 Make groove welds, all positions, on plain carbon steel, using the gas 
tungsten arc welding process. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal or 
written instructions, protective clothing and equipment, hand tools, gas tungsten arc welding 
equipment and accessories, an argon shielding gas supply with equipment and accessories, ER70S- 
X (plain carbon steel) filler metals, EWTh-2 or EWCe-2 tungsten electrodes, and base metals, in the 
work area, 

DESIRED BEHAVIOR: the trainee will make groove welds on plain carbon steel in all positions using 
the gas tungsten arc welding process. 

EVALUATION CRITERIA: The trainee produces sound groove welds in all positions. During and after 
each operation, welds are visually examined by the welder and accepted by the instructor. The 
objective is practiced in individual stages, beginning with the 1G (flat) position and ending with the 
4G (overhead) position. The objective is practiced on a routine basis during the gas tungsten arc 
welding portion of the program. In accordance with the requirements of AWS QC10, WPS 
ANS1/AWS B2. 1.008, and Drawing #AWS-3 (figure 4), the trainee shall pass the fabrication, weld 
symbol interpretation, and welding elements of workmanship qualifications for visual examination. 

LEARNING ACTIVITIES: 

The instructor shall: 

1 . Provide demonstrations related to all position groove welding. 

2. Provide instruction related to visual examination of groove welds produced with the gas tungsten 
arc welding process. 

3. Provide training exercises related to 1G (flat), groove welding, on plain carbon steel, using 
applicable filler metal, tungsten electrode, and shielding gas. 

4. Provide training exercises related to 2G (horizontal), groove welding, on plain carbon steel, 
using applicable filler metal, tungsten electrode, and shielding gas. 

5. Provide training exercises related to 3G (vertical up), groove welding, on plain carbon steel, 
using applicable filler metal, tungsten electrode, and shielding gas. 

6. Provide training exercises related to 4G (overhead), groove welding, on plain carbon steel, using 
applicable filler metal, tungsten electrode, and shielding gas. 

7. Observe trainee following safe arc welding practices. 

8. Observe trainee operating gas tungsten arc welding equipment. 

9. Visually inspect trainee’s workmanship samples. 

10. Provide instruction in welding procedures and workmanship qualification related to this learning 
objective. 

1 1 . Prepare trainee for the fabrication, weld symbol interpretation and all position groove welding 
elements of workmanship qualifications for visual examination. 

12. Administer workmanship qualification testing at the end of gas tungsten arc welding instruction 
in accordance with the requirements of AWS QC10. 

13. Keep training records reflecting results of all position groove welding and workmanship 
qualification for visual examination. 
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equipment and accessories, an argon shielding gas suppl whh e„ ' *“ ' UnSS,en arc welding 
(alum, nun,) filler metals, EWP or EWZr tungsten electrodes, anTbTra^r^^ 4 " 5 

in ,he if < na <> * 

^^i^*°Durin^nd : afte^ e ea^h n o^ration C weMs are^visuafi e ^ S ‘^h'k ^ a " d 2F (horizo “ al » 

by the instructor. The objective is practiced in inrT h f examined by the welder and accepted 
position and ending with the 2F (horizontal) position Stages ’ beglnnin S wit h the IF (flat) 

during the gas tungsten arc welding portion of the nrn ° T bjectlve 1S Practiced on a routine basis 

AWS QC10, WPS ANSI/AWS B2 1 015 or WPS ^ ** requirements of 
the trainee shall pass the fabrication weld symbol inf ’ W1 " g #AWS ' 5 (flgure 6 )« 

workmanship qualifications for visual examination. lnter P retatlon > and welding elements of 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Provide demonstrations related to IF (flat) ™h ?p , h ■ 

2. Provide instruction related to visual ■ ■ onzontal) position fillet welding. 

arc welding process. mination of fillet welds produced with the gas tungsten 

3. Provide training exercises related to IF (flat) fillet welHi™ i • 

metal, tungsten electrode, and shielding gal ’ “ Wddin ®’ °" aluminura . usi n« applicable filler 

4. Provide training exercises related to 2F (horizontal, fill,, u- 

applicable filler metal, tungsten electrode, and shielding las *' ° n alum,num - usin S 

5. Observe trainee following safe arc welding practices 

. Observe trainee operating gas tungsten arc welding equipment 
7. Visually inspect trainee’s workmanship samples. ’ ? 

" :ZZr mCtm m Wddi "* a " d workmanship qualified related to this learning 

9 ' X qlahficX fo‘ e,Preta , ti0n ' ' F <fla ° and 2F (horiz °"' a ') fillet 

10. Administer workmanship qualificS'X e^X,'™" 0 "- 

in accordance with the requirements of AWS OCIO d f S tUngsten arc welding instruction 

11. Keep training records reflecting results of IF fflah and on ru • 

and workmanship qualification for visual examination. 2 (honzontaI ) Potion fillet welding 
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LEARNING OBJECTIVE #8 Make 1G groove welds, on aluminum, using the gas tungsten arc 
welding process. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal or 
written instructions, protective clothing and equipment, hand tools, gas tungsten arc welding 
equipment and accessories, an argon shielding gas supply with equipment and accessories, ER4043 
(aluminum) filler metals, EWP or EWZr tungsten electrodes, and base metals, in the work area, 

DESIRED BEHAVIOR: the trainee will make groove welds on aluminum in the 1G (flat) position using 
the gas tungsten arc welding process. 

EVALUATION CRITERIA: The trainee produces sound groove welds in the flat position. During and 
after each operation, welds are visually examined by the welder and accepted by the instructor. The 
objective is practiced on a routine basis during the gas tungsten arc welding portion of the program. 
In accordance with the requirements of AWS QC10, WPS ANSI/AWS B2.1.015 or WPS AWS-5- 
GTAW, and Drawing #AWS-5 (figure 6), the trainee shall pass the fabrication, weld symbol 
interpretation, and welding elements of workmanship qualifications for visual examination. 

LEARNING ACTIVITIES: 

The instructor shall: 

1 . Provide demonstrations related to 1G (flat) position groove welding. 

2. Provide instruction related to visual examination of groove welds produced with the gas tungsten 
arc welding process. 

3. Provide training exercises related to 1G (flat), groove welding, on aluminum, using applicable 
filler metal, tungsten electrode, and shielding gas. 

4. Observe trainee following safe arc welding practices. 

5. Observe trainee operating gas tungsten arc welding equipment. 

6. Visually inspect trainee’s workmanship samples. 

7. Provide instruction in welding procedures and workmanship qualification related to this learning 
objective. 

8. Prepare trainee for the fabrication, weld symbol interpretation, and 1G (flat) groove welding 
elements of workmanship qualifications for visual examination. 

9. Administer workmanship qualification testing at the end of gas tungsten arc welding instruction 
in accordance with the requirements of AWS QC10. 

10. Keep training records reflecting results of 1G (flat) position groove welding and workmanship 
qualification for visual examination. 
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SR2T " ^ ' 3F We,dS > - steel, US i„ g the gas tungste „ , 



area, 0r tWCe - 2 ,u "Ss'=" electrodes, and base metals, in the »,,, 






"“3 During a^Xr ” ' he ,F ®«>- 2F (horizontal, a, 

on a routine basis during the gas tungsten arc welH UP P ° Sltl0n - The objective is practice 

the requirements of AWS QC10, WPS ANSI/AWS R 2 wlno” ^ program - In accordance wii 
trainee shall pass the fabrication weld svmh^T B2 - 1 : 009 ’ and Drawing #AWS-4 (figure 5). it 
qualifications for visual examination. * • erpretatl0n ’ and welding elements of workmanshi 



LEARNING ACTIVITIES: 



The instructor shall: 



I. Provide demonstrations reiated to IF (flat), 2F (horizon, a„ and 3F (verrical up, position 

2 ' ™'“ rdated ‘° ViSUa ‘ eXamina ' i0n ° f f, “ et WldS with the gas tungste 

3. Provide training exercises related to IF (flat') filler u/^w • , 

filler metal, tungsten electrode, and shielding gas. ° g ’ °” StainIess stee1 ’ usin S applicabl 

• Provide training exercises related to 2F (horizontal^ ,,,• 

app], cable filler metal, tungsten electrode, and shielding gas °" Sted ' usi " 1 

5. Provide training exercises reiated to 3F (vertical imf fill,, i.r 

applicable filler metal, tungsten electrode, and shielding gas ' n8 ’ ° n S ‘ amIeSS Steel ' usi " s 

6. Observe trainee following safe arc welding practices 

. Observe tratnee operating gas tungsten arc welding equipment 
8. Visually inspect trainee’s workmanship samples 

■ ob"cfi C v e nS,rUC,,0n Welding Pr0CedureS a " d workmanship qualification related to this learning 

I0 ' (™Sr p rmie f °weldilg b ! etemrns o d wo7km b a°' IF 2F (horizontal) and 3F 

1 1 . Administer workmanship quahficanol *5? fiaaltfications for visual examination. 

in accordance with the requirements of AWS QC10 ^ ° ^ tUngSten arc we,dln g instruction 

12. Keep training records reflecting results of IF (u 

fillet welding and workmanship qualification for vLal lxamtafon. and ^ (VOTiCa ' UP) P ° Siti ° n 



BEST COPY AVAIUBUE 



68 



61 



LEARNING OBJECTIVE #10 Make 1G - 2G groove welds, on stainless steel, using the gas tungsten 
arc welding process. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, verbal or 
written instructions, protective clothing and equipment, hand tools, gas tungsten arc welding 
equipment and accessories, an argon shielding gas supply with equipment and accessories, ER3XX 
(stainless steel) filler metals, EWTh-2 or EWCe-2 tungsten electrodes, and base metals, in the work 

area. 

DESIRED BEHAVIOR: the trainee will make groove welds on stainless steel in the 1G (flat) and 2G 
(horizontal) positions using the gas tungsten arc welding process. 

EVALUATION CRITERIA: Sound groove welds are produced in the 1G (flat) and 2G (horizontal) 
positions. During and after each operation, welds are visually examined by the welder and accepted 
by the instructor. The objective is practiced in individual stages, beginning with the 1G (flat) 
position and ending with the 2G (horizontal) position. The objective is practiced on a routine basis 
during the gas tungsten arc welding portion of the program. In accordance with the requirements of 
AWS QCIO, WPS ANS1/AWS B2. 1.009, and Drawing #AWS-4 (figure 5), the trainee shall pass the 
fabrication, weld symbol interpretation, and welding elements of workmanship qualifications for 
visual examination. 

LEARNING ACTIVITIES: 

The instructor shall: 

1 Provide demonstrations related to 1G (flat) and 2G (horizontal) position groove welding. 

2. Provide instruction related to visual examination of groove welds produced with the gas tungsten 
arc welding process. 

Provide training exercises related to 1G (flat), groove welding, on stainless steel, using 
applicable filler metal, tungsten electrode, and shielding gas. 

4. Provide training exercises related to 2G (horizontal), groove welding, on stainless steel, using 
applicable filler metal, tungsten electrode, and shielding gas. 

Ob>er\ e trainee following safe arc welding practices, 
tv ( fb.'orve trainee operating gas tungsten arc welding equipment. 

\ isually inspect trainee’s workmanship samples. 

* Provide instruction in welding procedures and workmanship qualification related to this learning 

objective. 

y> Prepare trainee for the fabrication, weld symbol interpretation, 1G (flat) and 2G (horizontal) 
groove welding elements of workmanship qualifications for visual examination. 

1" Administer workmanship qualification testing at the end of gas tungsten arc welding instruction 
in accordance with the requirements of AWS QC10. 

1 i. Keep training records reflecting results of 1G (flat) and 2G (horizontal) position groove welding 
and workmanship qualification for visual examination. 
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3.3.4 COURSE D: OXYFUEL GAS CUTTING PRINCIPLES & PRACTICES 

3.3.4.1 UNIT #1: MANUAL OXYFUEL GAS CUTTING (OFC) 

LEARNING OBJECTIVE #1 Perform safety inspections of equipment and accessories. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration saf. 
inspection guidelines, protective clothing and equipment, manual OFC equipment and accessori 
oxygen/fuel gas supply systems and accessories, and hand tools, in the work area, 

DESIRED BEHAVIOR: the trainee performs safety inspections of protective equipment and clothi, 
oxy fuel gas cutting equipment and accessories, oxygen/fuel gas supply systems and accessori 
required tools and the work area. 

EVALUATION CRITERIA: The trainee’s protective equipment and clothing, manual oxygen/fi 
equipment and accessories, oxygen/fuel gas supply systems and accessories, hand tools, and wc 
area meet safety requirements. Hazard warnings are communicated to others in the immediate a. 
pnor to the start of oxygen/fuel cutting operations. In the course of daily operations the trainee 
observed following safe practices. The objective is performed as required during the length of t 
program. In accordance with the requirements of AWS QC10, the trainee shall pass the oxygen fi 

™7o Sa / ety POrtl ° n ° f 3 summative closed b00k examination from the related sections of AN 
^49.1 Safety in Welding, Cutting and Allied Processes. 

LEARNING ACTIVITIES: 

The instructor shall: 



1 . 



Ensure that existing or new training materials are in compliance with the AWS docume 
specified for this learning objective. 

accessories^^ '° Ur a " d 0r ' entation t0 oxyfuel « as cutti "8 su PP ly systems, equipment a 

Provide demonstrations related to ANSI Z49. 1, Safety in Welding. Catting and Allied Pmcess 
Part II- Specific P roces se s , 10, Oxvfuel Gas Welding and Cutting Stfeyy 
Provide demonstrations related to routine safety inspections of protective equipment a 

clothing, oxyfuel gas cutting supply systems, equipment and accessories, required tools and I 
worK circci. 

Provide instruction related to ANSI Z49. 1 , Safety in Welding Cutting and Allied Processes. P 
— — S p eci fic Processes, 10. Oxv fuel Gas Welding and Cutting Safety 

Reinforce previous instruction from ANSI Z49.I, Safety in Welding. Catting and Alii 
Processes, Part I - General Aspects 5 * 

Introduce related terms and definitions. 

Observe trainee conducting safety inspections. 

Observe trainee following safe practices. 

10. Observe trainee using proper terms and definitions. 

11 pracfices ^ adminiSter formative or diagnostic tests relevant to safe oxyfuel gas cuttii 

12. Prepare trainee for the oxyfuel gas cutting safety portion of a summative closed bo< 

fr ° m thC rdated SCCti0nS ° f ANSI 2491 Sa f et y in Wading, Cutting and Allii 

13. Keep records reflecting successful completion of OFC safe practices training. 



2 . 

3. 



4. 



5. 

6 . 

7. 

8 . 
9. 
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LEARNING OBJECTIVE #2 Make minor external repairs te manual ox, fuel equipment and 
accessories. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, and repair 
materials, equipment or tools, in the work area, 

DESIRED BEHAVIOR: the trainee will make minor external repairs to manual oxyfuel ga g 

equipment and accessories. 

EVALUATION CRITERIA: The trainee's «pairt i are'mSde 

equipment or tools are selec . * Dro °ram. In accordance with the requirements of 

Manual for Oxyfuel Gas Cutting. 

LEARNING ACTIVITIES: 

The instructor shall: 

1 Ensure that existing or new training materials are in complianee with the AWS documents 
2. ^^"^S^xyfue. gas cutting supply systems, equipment, and accessory 

3 ZT^ns“e,ated to oxyfue. gas cutting supply systems, equipment, and accessory 

4. S^^lated .O minor external repairs on oxyfuel gas cutting supply systems, 

equipment, and accessories. 

5. Introduce related terms and definitions 

6. Provide trainee with repair assignments when required. 

7. Observe trainee following safe repair practices. 

8. Observe trainee using proper terms and definitions. _ anlial nxvfuel eas cutting 

9 Develop and administer formative or diagnostic tests relevant to manual oxyfuel g g 

cnnnlv sterns eauiDment, and accessory component identification. 
lO.StSe manual oxyfue, gas cutting component " 
summative closed book examination from the related sections of ANSI/AWS 04.2, Open 

ll.Sp^^^S results of oxyfuel gas cutting supply systems, equipment, and 
accessory component identification. 
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LEARNING OBJECTIVE #3 Set up for manual oxyfuel gas cutting operations on plain carbon steel 

- — . . . 

“• — 1 - -* ~ -“t'sss 

carbon steeI. HAV,0R ’ ^ W,H Set Up f ° r manuaI ox y fuel § as cutting operations on pl ai 

^ e b b r e q ° u r , rem^s'^TTe' 10 ™ T 

oxygen/fuel gastuppTy ^temTand acceto^sTe 

are positioned and preheated according to job requirements ^ PreSSUre - Pan 

basis dunng the length of the program. In accordance with rh ^ pedormed on a rou,i ^ 
trainee shall pass the oxyfuel gas cutting principle of nl re q uir cnients of AWS QC10. ,1k 

examination from the related sections of ANSI/AWS C4 2 ofasum ™tive closed book 

Cutting. ainm/AWS C4.2, Operator's Manual for Oxyfuel Ga - 

LEARNING ACTIVITIES: 

The instructor shall: 

specified for IhTlMmhiVo^ec'tive'"* ma ‘ enals are com P liance with the AWS documents 
2. ftovide demonstrations related to oxyfuel gas cutting supply systems, equipment and accessory 

5 acTessorieT.' nee «*"■ «» coding supply systems, equipment and 

6. Observe trainee following safe practices. 

7. Observe trainee using proper terms and definitions. 

9.' Develop “m^ and accessories, 

principles of operation. elevant to manual oxyfuel gas cutting 

book examination fromThemtafed ^ 3 SUmmative dosed 

Gas Cutting. ANSI/AWS C4.2, Operators Manual for Oxyfuel 

U. Keep training records reflecting results of manual oxyfuel gas cutting se, up, and principles of 



o 

ERIC 



BEST COPY AVAILABLE 



72 



65 



LEARNING OBJECTIVE #4 Operate manual oxyfuel gas cutting equipment. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, protective 
clothing and equipment, manual oxyfuel gas cutting equipment and accessories, oxygen/fuel gas 
supply systems and accessories, hand tools, base metal and a cutting assignment, in the work area, 

DESIRED BEHAVIOR: the trainee will perform manual oxyfuel gas cutting operations. 

EVALUATION CRITERIA: The trainee’s cutting is completed as required by the cutting assignment. 
During and after the operation cut surfaces are visually examined by the trainee and accepted by the 
instructor. The objective is performed on a routine basis during the length of the program. In 
accordance with the requirements of AWS QC10, the trainee shall pass the oxyfuel gas cutting 
principles of operation and common process variables portion of a summative closed book 
examination from the related sections of ANSI/ AWS C4.2, Operator's Manual for Oxyfuel Gas 
Cutting. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide demonstrations related to oxyfuel gas cutting equipment operation. 

3. Provide instruction related to oxyfuel gas cutting equipment operation. 

4. Provide instruction related to common process variables for manual oxyfuel gas cutting. 

5. Provide training exercises related to oxyfuel gas cutting equipment operation. 

6. Provide training exercises related to lighting and adjusting the oxyfuel gas cutting torch. 

7. Observe trainee following safe manual oxyfuel gas cutting practices. 

8. Observe trainee operating manual oxyfuel gas cutting equipment. 

9. Visually inspect trainee’s workmanship samples. 

10. Develop and administer formative or diagnostic tests relevant to manual oxyfuel gas cutting 
principles of operation. 

1 1 . Prepare trainee for the manual oxyfuel gas cutting principles of operation portion of a summative 
closed book examination from the related sections of ANSI/ AWS C4.2, Operator's Manual for 
Oxyfuel Gas Cutting. 

12. Keep training records reflecting results of manual oxyfuel gas cutting principles of operation and 
performance exercises. 
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C0,Hn! ' ° P8ra,i<) " S « ** — — . “Sing 

‘"-Cion and demonstration. prot ec„ 
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DESIRED BEHAVIOR: the trainee will make straight cuts on plain carbon steel. 

requirements of AWS QC10 the trainee shall L c 5 • * • P gram ' In accordance with the 

Of workmanship gualif^Lnst vSexam.^dof d ' a "'' ng ™ d 



LEARNING ACTIVITIES: 

The instructor shall: 



1. 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 



e^men d t em0nStrati0nS re ' a,ed “ “P^" 5 “sing —» *1 oxyfue, gas ending 

Provide instruction related to visual examination of flame cut edges and surfaces 

— CUttmg -1, using 

Observe trainee following safe oxyfuel gas cutting practices 
Observe trainee operating manual oxyfuel gas cutting equipment 

Visually inspect trainee’s workmanship samples. 

Provide instruction in cutting procedures related to this learning objective 
exa^„ r :, i0 Ta n „dtaV,eI,il a g briCati ° n ' e,ememS ° f workra - sh ‘P «..,on, for visual 

reSUUS ° f Strai8ht CU ' ting °" d qualification for 
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LEARNING OBJECTIVE #6 Perform shape cutting operations on plain carbon steel, using the 
manual oxyfuel gas cutting process. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, protective 
clothing and equipment, manual oxyfuel gas cutting equipment and accessories, oxygen/fuel gas 
supply systems and accessories, hand tools, base metal and a cutting assignment, in the work area, 

DESIRED BEHAVIOR: the trainee will make shape cuts on plain carbon steel. 

EVALUATION CRITERIA: The trainee’s cut shapes have a production cut surface appearance. During 
and after each operation, cut surfaces are visually examined by the welder and accepted by the 
instructor The objective is performed on a routine basis during the length o t e program 
accordance with the requirements of AWS QC10, the trainee shall pass the drawing interpretation 
and cutting elements of workmanship qualifications for visual examination. 

LEARNING ACTIVITIES: 

The instructor shall: 

1 . provide demonstrations related to shape cutting operations using manual oxyfuel gas cutting 

equipment. „ 

2 Provide instruction related to visual examination of flame cut edges and surfaces. 

3 ; p r0 vide training exercises related to shape cutting operations on plain carbon steel, using manual 

oxyfuel gas cutting equipment. 

4. Observe trainee following safe oxyfuel gas cutting practices. 

5. Observe trainee operating manual oxyfuel gas cutting equipment. 

6. Visually inspect trainee’s workmanship samples. 

7 Provide instruction in cutting procedures related to this learning objective. , 

8. Prepare trainee for the fabrication, elements of workmanship qualifications for visu 

examination and bend testing. r(; ■ f 

9. Keep training records reflecting results of shape cutting and workmanship qualification for 
visual examination. 
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LEARNING OBJECTIVE #7 Perform bevel cutting operations on plain carbon steel, using the 
manual oxyfuel gas cutting process. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, protective 
clothing and equipment, manual oxyfuel gas cutting equipment and accessories, oxygen/fuel eas 
supply systems and accessories, hand tools, base metal and a cutting assignment, in the work area. 

DESIRED BEHAVIOR: the trainee will make bevel cuts on plain carbon steel. 

EVALUATION CRITERIA: The trainee produces a beveled production cut surface. During and after 
each operation, cut surfaces are visually examined by the welder and accepted by the instructor. 
The objective is performed on a routine basis during the length of the program. In accordance with 
the requirements of AWS QC10, the trainee shall pass the drawing interpretation and cutting 
elements of workmanship qualifications for visual examination. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Provide demonstrations related to bevel cutting operations using manual oxyfuel gas cutting 
equipment. 

2. Provide instruction related to visual examination of flame cut edges and surfaces. 

3. Provide training exercises related to bevel cutting operations on plain carbon steel, using manual 
oxyfuel gas cutting equipment. 

4. Observe trainee following safe oxyfuel gas cutting practices. 

5. Observe trainee operating manual oxyfuel gas cutting equipment. 

6. Visually inspect trainee’s workmanship samples. 

7. Provide instruction in cutting procedures related to this learning objective. 

8. Prepare trainee for the fabrication, elements of workmanship qualifications for visual 
examination and bend testing. 

9. Keep training records reflecting results of bevel cutting and workmanship qualification for visual 
examination. 
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LEARNING OBJECTIVE #8 Remove weld metal on plain carbon steel using weld wasbinu 
techniques, with the manual oxyfuel gas cutting process. 9 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, protective 
clothing and equipment, manual oxyfuel gas cutting equipment and accessories, oxygeivfuel gas 

WOTk area StemS ^ aCCe “ 0neS ’ hand ,ools ’ a base raetal assembly and a cutting assignment, in die 



DESIRED BEHAVIOR: the trainee will 



use weld washing techniques to remove weld metal. 



“ ° RITERIA -, trainee removes ^11 weld metal and the base metal is salvaged for 
n h i use. During and after each operation washed surfaces are visually examined by the welder 
and accepted by the instructor. The objective is practiced on a routine basis during the manual 
oxyfuel gas cutting portion of the program. 



LEARNING ACTIVITIES: 

The instructor shall: 



equipmem m0nStrati0nS l ° Wdd Wash ' ng °P erations using manual oxyfuel gas cutting 

Provide instruction related to visual examination of flame cut edges and surfaces. 

Proxide training exercises related to weld washing operations and material salvage on plain 
uirbon steel welded assemblies, using manual oxyfuel gas cutting equipment. 

Observe trainee following safe oxyfuel gas cutting practices. 

Observe tiainee operating manual oxyfuel gas cutting equipment. 

Visually inspect trainee’s workmanship samples. 

Provide instruction in cutting procedures related to this learning objective. 
llp training lecords reflecting results of weld washing techniques. 
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S.3.4.2 UNIT «: MACHINE OXYFUEL GAS CUTTING (OFC) [TRACK BURNER] 

LEARNING OBJECTIVE #1 Perform safe!, inspections of equipment and accessories. 

inspection guideline"’™, reliv^dolhing and e^uip^n^htTwols 11 ^ d f monstration ' “f«y 
equipment and accessories, oxygen/fue, gas supply system^ and 

the work area, hand tools, machi^o^fudgas cSg ^"racf bu™' 60 !'' ^ eqU ' pmen ‘ and cloth 'ng. 
oxygen/fuel gas suppiy systems and accessories. 8 equipment and accessories, 

machine oxyfuei gas cutting '[Track bumerTeoui eqmpmen ‘ and clo,hi ng. work area, hand tools, 
systems and accessories T aCCessories ' ° Xy8en/fuel 8as “Wx 

the immediate area prior to the start of oxvfuel «xac « warn,ngs are communicated to others in 
operations, the trainee is observed following safe practte'^he 0 oh”", C ° UrSe ° f daily 

related sections of ANSI Z49. 1 , Safey in Welding, ' ^ ^ 

LEARNING ACTIVITIES: 

The instructor shall: 

1 Ss;^: ing materia,S ” <" “ mplia - "■* AWS documents 
2 ' a^S access.' 0 " ° riema,i ° n maChine « as «P*X systems, equipment 

; ssa sa-s,^ "--. 

tools, and the work area. 8 PP y y tems - e< l ul Pment and accessories, required 

5. Provide instruction related to ANSI 7 dQ i ^ 

6 andMM to 

' CST" ANSI 249 1 S °^' * »“<""*■ C-dUng andMUed 

7. Introduce related terms and definitions. 

8. Observe trainee conducting safety inspections, 
y. Observe trainee following safe practices. 

10. Observe trainee using proper terms and definitions. 

1. Develop and administer formative or diagnostic tests relevanf t f t > 
practices. ® ests re * evan t to safe oxyfuei gas cutting 

examination from 1 * die ^ 9 a i e ^&^- >n io^/j SUm ^l at * Ve c * osed ^ >00 * c 

Processes. ‘ ^ Safety in Welding, Cutting and Allied 

13. Keep records reflecting successful completion of machine OFC safe practices training. 
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LEARNING OBJECTIVE #2 Make minor external repairs to equipment and accessories, using the 
machine oxyfuel gas cutting process [track burner]. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, repair 
materials, equipment or tools, in the work area, 

DESIRED BEHAVIOR: the trainee will make minor external repairs to machine oxyfuel gas cutting 
[track burner] equipment and accessories, oxygen/fuel gas supply systems and accessories. 

EVALUATION CRITERIA: The trainee’s repairs on machine oxyfuel gas cutting [track burner] 
equipment and accessories, oxygen/fuel gas supply systems and accessories are made in accordance 
with the manufacturer’s recommendations and the institution’s repair policy. The correct repair 
materials, equipment, or tools are selected. The assignment is completed in a timely manner. The 
objective is performed as required during the length of the program. In accordance with the 
requirements of AWS QC10, the trainee shall pass the machine oxyfuel gas cutting [track burner] 
component identification portion of a summative closed book examination from the related sections 
of ANS1/AWS C4.2, Operators Manual for Oxyfuel Gas Cutting. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide demonstrations related to machine oxyfuel gas cutting supply systems, equipment and 
accessory component identification. 

3. Provide demonstrations related to machine oxyfuel gas cutting supply systems, equipment and 
accessory component identification. 

4. Provide demonstrations related to minor external repairs on machine oxyfuel gas cutting supply 
systems, equipment, and accessories. 

5. Introduce related terms and definitions, 

6. Provide trainee with repair assignments when required. 

7. Observe trainee following safe repair practices. 

8. Observe trainee using proper terms and definitions. 

9. Develop and administer formative or diagnostic tests relevant to machine oxyfuel gas cutting 
supply systems, equipment, and accessory component identification. 

10. Prepare trainee for the gas tungsten arc welding component identification portion of a 
summative closed book examination from the related sections of ANSI/ AWS C4.2, Operator's 
Manual for Oxyfuel Gas Cutting 

11. Keep training records reflecting results of machine oxyfuel gas cutting supply systems, 
equipment and accessory component identification. 
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L pSTboTs^ VE#3 Set “ P f ° r maChine 0Xyfuel 9 as cuttM, g (track burner] operations on 

written instnlaio^ prolecrive clothfng a'nd ^equijjment ^achf 11 ”' 01 * / nd demons,rati °". verbal „ r 

s ’ °~ - -* ~ 

155!!^“ <rainCe W ‘" “ “ P fOT “ «*"- *as cutting [track bumer] opera|ions 

Protec tWe^l^hlng^ant^equlpmenra^s^table^r Jo^rlauf^" m "° ns ™ ™der S ,„„j. 

equipment, and base metal are selected. Machine oxvfuel’n ™"' 5 ' The Pr ° Per hand tools - 
and accessories, oxygen/fuel gas supply systems and acc«c ' CU,, ' ng [track bumer) «l ut P'«m 
pressure and travel speed. Parts are positioned and k S ° nes are set U P- adjusted to the proper 

objective is perforated on a routine basis during the Jlf 0 " 1 *"* ‘° j ° b re <! uir ™cnls. The 

requtrements of AWS QCIO, the trainee shall pass the oxv^ ri Pr ° gram " aCC0rdance with the 
port, on of a summative closed book examinatbn from the fa "“‘""S P ™ Ciples ° f °P erati “ 
Operator's Manual for Oxyfuel Gas Cutting. H ated sect,ons of ANSI/AWS C4.2. 

LEARNING ACTIVITIES: 

The instructor shall: 

‘ materialS are ” C ° mpbaa “ - b •<« AWS documents 

• a“— ,,0nS rela,ed ‘° “ gaa supply systems, equipment and 

3 — - ■— • 
recommendations. * ^f u «l Gas Cutting and the manufacturer’s 

4. Introduce related terms and definitions. 

' a„Tat«sones. Wi,h ^ UP maChine °^ fuel *•» cutting supply systems, equipment 

6. Observe trainee following safe practices. 

8 Ohs!™ ?”" nCe USI " S pro P er tcrms and definitions. 

' accessories ramee SC " ,ng UP maChi " e gas cutting supply systems, equipment and 

principles of operation” f ° rma “ Ve ° r d,a 8 n »stic tests relevant to machine oxyfuel gas cutting 

summative closed boo^e^ariOT^ from thfrelatedsf Pr ' ndpleS of operano " P°rtion of a 
Manual for Oxyfuel Gas Cutting. C ‘ IOnS of ANSI/AWS C4.2, Operators 

11. Keep training records reflecting results of machine ^ t , 

operation ne ox y f oel gas cutting set up and principles of 
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LEARNING OBJECTIVE #4 Operate machine oxyfuel gas cutting [track burner] equipment. 



PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, protective 
clothing and equipment, machine oxyfuel gas cutting [track burner] equipment and accessories, 
oxygen/fuel gas supply systems and accessories, hand tools, base metal and a cutting assignment, in 

the work area, 



DESIRED BEHAVIOR: the trainee will perform machine oxyfuel gas cutting [track burner] operations. 



EVALUATION CRITERIA: The trainee’s cutting was completed as required by the cutting assignment. 
During and after the operation, cut surfaces are visually examined by the trainee and accepted by the 
instructor The objective is performed on a routine basis during the length of the program, n 
accordance with the requirements of AWS QC10, the trainee shall pass the oxyfuel gas cutting 
principles of operation, and common process variables portion of a summative closed book 
examination from the related sections of ANSI/AWS C4.2, Operator's Manual for Oxyfuel Gas 

Cutting. 



LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2 Provide demonstrations related to machine oxyfuel gas cutting equipment operations. 

3. Provide instruction related to machine oxyfuel gas cutting equipment operation. 

4 Provide instruction related to common process variables for machine oxyfuel gas cutting. 

5. Provide training exercises related to machine oxyfuel gas cutting equipment operation. 

6. Provide training exercises related to lighting and adjusting the machine oxyfuel gas cutting 

torch. 

7. Observe trainee following safe oxyfuel gas cutting practices. 

8. Observe trainee operating oxyfuel gas cutting equipment. 

9. Visually inspect trainee’s workmanship samples. . 

10. Develop and administer formative or diagnostic tests relevant to machine oxyfuel gas cutting 

principles of operation and common process variables. 

1 1 . Prepare trainee for the oxyfuel gas cutting principles of operation and common P^ ss 
portion of a summative closed book examination from the related sections of ANSI/AWS C4.2, 

Operator's Manual for Oxyfuel Gas Cutting. - 

1 2. Keep training records reflecting results of oxyfuel gas cutting equipment principles ot operation, 

common process variables, and performance exercises. 
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LEARNING ACTIVITIES: 

The instructor shall: 



1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 



equipmem. m0nStrat ' 0nS ^ CU,ti " 8 «»»— » using machine oxyfuel gas cutting 

Provide instruction related to visual examination of flame cut edges and surfaces 

m a7hU^ CU "‘"S ™s on Plain carbon steel, using 

Observe trainee following safe oxyfuel gas cutting practices 
Observe trainee operating machine oxyfuel gas cutting equipment 

Visually inspect trainee’s workmanship samples. 

in cuttin S procedures related to this learning objective 
exaL„:t,oTa n n e d^dt,,ng bnCa ' i0n ’ e ' eme " tS ° f Workn ““ hi <’ O-lifications for visual 

vt^S^^„r l,S ^ S,rai8h ‘ CU " mg and W ° rkmanShiP *■*"“*» for 




82 



75 



LEARNING OBJECTIVE #6 Perform bevel cutting operations on plain carbon steel, using the 
machine oxyfuel gas cutting process [track burner]. 

PFRFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, protective 
tdothhv 7 and equipment, machine oxyfuel gas cutting [track burner] equipment and accessories 
oxygen/fuel gas supply systems and accessories, hand tools, base metal and a cutting assign 

the work area, 

DESIRED BEHAVIOR: the trainee will make bevel cuts on plain carbon steel using machine oxyfuel 
eax cutting [track burner] equipment. 

FVfll iiATION CRITERIA* The trainee produces a beveled production cut surface. During and after 
oJemtion cu. surfaces are visually examined by the welder and accepted by the mstructor 
The objective is performed on a routine basis during the length of the program. In accordance with 
,he requirements of AWS QC10, the trainee shall pass the drawing interpretat.on and cuttmg 
elements of workmanship qualifications for visual examination. 



LEARNING ACTIVITIES: 

The instructor shall: 

1 Provide demonstrations related to bevel cutting operations using machine oxyfuel gas cutting 

2 Prm'ide instruction related to visual examination of flame cut edges and surfaces^ 

Provide training exercises related to bevel cutting operations on plain carbon steel, ng 

machine oxyfuel gas cutting equipment. 

4 Observe trainee following safe oxyfuel gas cutting practices. 

?. Observe trainee operating machine oxyfuel gas cutting equipment. 

(V Visually inspect trainee’s workmanship samples. 

' Provide instruction in cutting procedures related to this learning objective. 

s. Prepare trainee for the fabrication, elements of workmanship qualifications 

examination and bend testing. . - lia i 

u Keep training records reflecting results of bevel cutting and workmanship qualification for visual 

examination and bend testing. 
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3.3.5 COURSE E: ARC CUTTING PRINCIPLES & PRACTICES 
3.3.5.1 UNIT #1 AIR CARBON ARC CUTTING (CAC-A) 

LEARNING OBJECTIVE #1 Perform safety inspections of equipment and accessories. 

inspection S^deHn^^profecti^e^kfthir^a^d^qiUpmem^hTnd'^ooIs^atr Tr^on^a^c 1 ' 
equipment and accessones, a compressed air supply and accessories, in the work area " ^ " nS 

!!"ulmema!,d Md d °' hi "S- work area, air carbon arc 

rJ6 £ 

, n ” P °gram. In accordance with the requirements nf AWS npin . 

shall pass the arc cuttino cafw,, c 4 crm or OO10, the trainee 

sections of ANSI "* ^ 

LEARNING ACTIVITIES: 

The instructor shall: 

' SSSS::" 8 ma ‘ enalS “* in C ° mpli ““ «“> «* AWS documents 

2 ' comp^ssai^ir supjqy^quip^ent'im^ “ CU " mg and *" d 

3. Provide demonstrations related to ANSI 749 I w / /• ^ . 

Part II- Snerifir Prrv^cc^c- 11 a ,,, , ,■ ' . J ^ Welding, Cutting and Allied Processes, 

a — u ^Pecmc Processes. I I . Arc We lding a nd Cutting Rquinment Safety 

clothing en J° nStrat,0ns related t0 routine sa fety inspections of protective equipment and 

5 ' SSLtT in Wdding - Cm " lg mdAIIM Pad 

. — , a P eciTlc Processes, II Arc Weldin g and C utting Egujgment Safety 

ansi z49a - *** c “"- 

7. Introduce related terms and definitions. 

8. Observe trainee conducting safety inspections. 

9. Observe trainee following safe practices. 

10. Observe trainee using proper terms and definitions 

[1. Develop and administer formative or diagnostic tests relevant to safe arc cutting practices 

i3 £?"?? ■ S ^“g a “^r^^r ina,ion from 

. Keep records reflecting successful completion of CAC-A safe practices training. 
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LEARNING OBJECTIVE #2 Make minor external repairs to air carbon arc cutting equipment and 
accessories. ^ r 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration and repair 
materials, equipment or tools, in the work area, ’ 

DESIRED BEHAVIOR: the trainee will make minor external repairs to air carbon arc cutting equipment 
and accessories, and the compressed air system and accessories. 

EVALUATION CRITERIA: The trainee's repairs on air carbon arc cutting equipment and accessories, 
and the compressed air system and accessories are made in accordance with the manufacturer’s 
recommendations and the institution's repair policy. The correct repair materials, equipment or 
tools are selected. The assignment is completed in a timely manner. The objective is performed as 
required during the air carbon arc cutting portion of the program. In accordance with the 
requirements of AWS QC10, the trainee shall pass the air carbon arc cutting component 

3 SUmmative closed b00k examination from the related sections of 
A:\M/AW S C5.3, Recommended Practices for Air Carbon Arc Gouging and Cutting. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS documents 
specilied for this learning objective. 

2. Provide demonstrations related to air carbon arc cutting component identification. 

.v jrovide demonstrations related to compressed air equipment component identification. 

,m 1 e j nstruct j on related to air carbon arc cutting component identification. 

Provide instruction related to compressed air equipment component identification. 

rovide demonstrations related to minor external repairs on air carbon arc cutting equipment and 
accessories. M v 

Prm ide demonstrations related to minor external repairs on compressed air equipment and 

accessories. ^ v 

ac^essories StrUCtl ° n ^ min ° r CXternal repairS t0 air carbon arc cuttin § equipment and 

access^ries StrUCtl0n t0 min ° r external repairs to compressed air equipment and 

Introduce related terms and definitions. 

Provide trainee with repair assignments when required. 

Obser\ e trainee following safe repair practices. 

Observe trainee using proper terms and definitions. 

!ol!° P administer formative or diagnostic tests relevant to air carbon arc cutting, 
pressed air equipment, and accessory component identification. 

clnThTf"" f ° r ‘ he a ‘ r Carb ° n arC CUttinS com P onem identification portion of a summative 
examination from the related sections of ANSI/AWS C5.3, Recommended Practices 
}"' An C arbon Arc Gouging and Cutting. 

component * ^ ecorc ^ s reflecting results of air carbon arc cutting, compressed air equipment 
si'inponent. and accessory identification. 



12 

13 

14 



15 



O 

ERIC 



85 






78 



i 

t 





LEARNING OBJECTIVE #3 Set up for manual air carbon arc cutting operations on plain carbor 
steel. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, protean 
clothing and equipment, hand tools, air carbon arc cutting equipment and accessories, a compress 
air supply and accessories, base metal, and a cutting assignment, in the work area, 

DESIRED BEHAVIOR: the trainee will set up for gouging operations on plain carbon steel. 

EVALUATION CRITERIA: The trainee is prepared to gouge. Verbal or written instructions a 
understood. Protective clothing and equipment are suitable for job requirements. The proper hat 
tools, equipment, base metal, and electrodes are selected. Air carbon arc cutting equipment at 
accessories are set up and adjusted to the proper current and polarity. The compressed air supp 
and accessories are set up and adjusted to the proper pressure. The objective is performed on 
routine basis during the air carbon arc cutting portion of the program. In accordance with t 
requirements of AWS QC10, the trainee shall pass the air carbon arc cutting principles of operate 
and electrode identification/selection portion of a summative closed book examination from t 
related sections of ANSI/ AWS C5.3, Recommended Practices for Air Carbon Arc Gouging a 
Cutting. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS docume 
specified for this learning objective. 

2. Provide demonstrations related to air carbon arc cutting equipment and accessory set up. 

3. Provide demonstrations related to compressed air equipment and accessory set up. 

4. Provide instruction in air carbon arc cutting principles of operation. 

5. Provide instruction in compressed air supply systems. 

6. Provide instruction in air carbon arc cutting electrode selection. 

7. Introduce related terms and definitions. 

8. Provide trainee with practice setting up air carbon arc welding equipment and accessories. 

9. Observe trainee following safe practices. 

10. Observe trainee using proper terms and definitions. 

1 1. Observe trainee setting up air carbon arc cutting equipment and accessories. 

12. Observe trainee setting up compressed air equipment and accessories. 

13. Develop and administer formative or diagnostic tests relevant to air carbon arc cutting princif 
of operation, and electrode identification/selection. 

14. Prepare trainee for the air carbon arc cutting principles of operation, and electrode select 
portion of a summative closed book examination from the related sections of ANSI/ AWS C. 
Recommended Practices for Air Carbon Arc Gouging and Cutting. 

15. Keep training records reflecting results of air carbon arc cutting equipment set up, principles 
operation, and electrode identification/selection. 
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LEARNING OBJECTIVE #4 Operate air carbon arc cutting equipment. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, protective 
clothing and equipment, hand tools, air carbon arc cutting equipment and accessories, a compressed 
air supply and accessories, base metal and a cutting assignment, in the work area, 

DESIRED BEHAVIOR: the trainee will perform air carbon arc gouging operations. 

EVALUATION CRITERIA: The trainee’s gouging is completed as required by the cutting assignment. 
During and after the operation gouged, surfaces are visually examined by the trainee and accepted 
by the instructor. The objective is performed on a routine basis during the air carbon arc cutting 
portion of the program. In accordance with the requirements of AWS QC10, the trainee shall pass 
the air carbon arc cutting principles of operation and common process variables portion of a 
summative closed book examination from the related sections of ANSI/AWS C5.3, Recommended 
Practices for Air Carbon Arc Gouging and Cutting. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide demonstrations related to air carbon arc cutting equipment operations. 

3. Provide instruction related to air carbon arc cutting principles of operation. 

4. Provide instruction related to common process variables for air carbon arc cutting. 

5. Provide training exercises related to air carbon arc cutting equipment operation. 

6. Provide training exercises related to starting and maintaining an arc on plain carbon steel. 

7. Provide training exercises related to flat gouging on plain carbon steel. 

8. Observe trainee following safe arc welding practices. 

9. Observe trainee operating air carbon arc cutting equipment. 

10. Visually inspect trainee’s workmanship samples. 

11. Develop and administer formative or diagnostic tests relevant to air carbon arc cutting principles 
of operation and common process variables. 

12. Prepare trainee for the air carbon arc cutting principles of operation portion of a summative 
closed book examination from the related sections of ANSI/AWS C5.3, Recommended Practices 
for Air Carbon Arc Gouging and Cutting. 

13. Keep training records reflecting results of air carbon arc cutting equipment principles of 
operation, common process variables, and performance exercises. 
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LEARNING OBJECTIVE #5 Perform metal removal operation on plain carbon steel, using the air 
carbon arc cutting process. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, protective 
clothing and equipment, hand tools, air carbon arc cutting equipment and accessories, a compressed 
air supply and accessories, base metal and a cutting assignment, in the work area, 

DESIRED BEHAVIOR: the trainee will use gouging techniques to remove weld metal. 

EVALUATION CRITERIA: The trainee removes all metal and the base metal is salvaged for further use. 
During and after each operation, gouged surfaces are visually examined by the welder and accepted 
by the instructor. The objective is practiced on a routine basis during the length of the program. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Provide demonstrations related to metal removal operations using air carbon arc cutting 
equipment. 

2. Provide instruction related to visual examination of arc cut surfaces. 

3. Provide training exercises related to weld metal removal operations and material salvage on 
plain carbon steel welded assemblies, using air carbon arc cutting equipment. 

4. Observe trainee following safe air carbon arc cutting practices. 

5. Observe trainee operating air carbon arc cutting equipment. 

6. Visually inspect trainee’s workmanship samples. 

7. Provide instruction in cutting procedures related to this learning objective. 

8. Keep training records reflecting results of metal removal operations. 




88 






aaaiea^a 



81 



3.3.5.2 UNIT #2: PLASMA ARC CUTTING (PAC) 

LEARNING OBJECTIVE #1: Perform safety inspections of equipment and accessories. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, safety 
inspection guidelines, protective clothing and equipment, hand tools, plasma arc cutting equipment 
and accessories, a compressed air or shielding gas supply and accessories, in the work area, 

DESIRED BEHAVIOR: the trainee performs safety inspections of protective equipment and clothing, 
plasma arc cutting equipment and accessories, the compressed air system and accessories, required 
tools and the work area. 

EVALUATION CRITERIA: The trainee’s protective equipment and clothing, work area, plasma arc 
cutting equipment and accessories, the compressed air system and accessories or the shielding gas 
supply and accessories the and required tools meet safety requirements. Hazard warnings are 
communicated to others in the immediate area prior to the start of plasma arc cutting operations. In 
the course of daily operations, the trainee is observed following safe practices. The objective is 
performed as required during the plasma arc cutting portion of the program. In accordance with the 
requirements of AWS QC10, the trainee shall pass the arc cutting safety portion of a summative 
closed book examination from the related sections of ANSI Z49.1 Safety' in Welding, Cutting and 
Allied Processes. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide safety tour and orientation to plasma arc cutting equipment and accessories, and 
compressed air or shielding gas supply equipment and accessories. 

3. Provide demonstrations related to ANSI Z49.1, Safety in Welding, Cutting and Allied Processes, 
Part II - Specifi c Processes. 11, Arc Welding and Cutting Equipment Safety . 

4. Piovide demonstrations related to routine safety inspections of protective equipment and 
clothing, plasma arc cutting equipment and accessories, and compressed air supply or shielding 
gas equipment and accessories, required tools and the work area. 

5. Piovide instruction related to ANSI Z49.1, Safety ’ in Welding, Cutting and Allied Processes, Part 
II - Specific Pr ocesses. 1 1 , Arc Welding and Cutting Equipment Safety . 

6. Reinforce previous instruction from ANSI Z49.1, Safety in Welding, Cutting and Allied 
Processes, Part I - General Aspects . 

7. Introduce related terms and definitions. 

8. Observe trainee conducting safety inspections. 

9. Observe trainee following safe practices. 

10. Observe trainee using proper terms and definitions. 

1 1 • Develop and administer formative or diagnostic tests relevant to safe arc cutting practices. 

!-• Prepare trainee for the arc cutting safety portion of a summative closed book examination from 
the related sections of ANSI Z49.1 Safety ? in Welding, Cutting and Allied Processes. 

13. Keep records reflecting successful completion of PAC safe practices training. 
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LEARNING OBJECTIVE #2 Make minor external repairs to plasma arc cutting equipment and 
accessories. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, and repair 
materials, equipment or tools, in the work area, 

DESIRED BEHAVIOR: the trainee will make minor external repairs to plasma arc cutting equipment 
and accessories, and the compressed air or shielding gas supply and accessories. 

EVALUATION CRITERIA. The trainee s repairs on air plasma arc cutting equipment and accessories, 
and the compressed air or shielding gas system and accessories are made in accordance with the 
manufacturer s recommendations and the institution’s repair policy. The correct repair materials, 
equipment or tools are selected. The assignment is completed in a timely manner. The objective is 
performed as required during the plasma arc cutting portion of the program. In accordance with the 
requirements of AWS QC10, the trainee shall pass the plasma arc cutting component identification 
portion of a summative closed book examination from the related sections of AWS Welding 
Handbook, Volume 2, Eighth Ed., Welding Processes. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide demonstrations related to plasma arc cutting component identification. 

3. Provide demonstrations related to compressed air or shielding gas equipment component 
identification. 

4. Provide instruction related to plasma arc cutting component identification. 

5. Provide instruction related to compressed air or shielding gas equipment component 
identification. 

6. Provide demonstrations related to minor external repairs on plasma arc cutting equipment and 
accessories. 

7. Provide demonstrations related to minor external repairs on compressed air or shielding gas 
equipment and accessories. 

8. Provide instruction related to minor external repairs to plasma arc cutting equipment and 
accessories. 

9. Provide instruction related to minor external repairs to compressed air or shielding gas 
equipment and accessories. 

10. Introduce related terms and definitions. 

1 1. Provide trainee with repair assignments when required. 

12. Observe trainee following safe repair practices. 

13. Observe trainee using proper terms and definitions. 

14. Develop and administer formative or diagnostic tests relevant to plasma arc cutting and 
compressed air or shielding gas equipment and accessory component identification. 

15. Prepare trainee for the plasma arc cutting component identification portion of a summative 
closed book examination from the related sections of AWS Welding Handbook, Volume 2, 
Eighth Ed., Welding Processes. 

16. Keep training records reflecting results of plasma arc cutting and compressed air or shielding 
gas equipment and accessory component identification. 

ERIC 
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LEARNING OBJECTIVE #3 Set up tor plasma are cutting operations on plain carbon steel, 
aluminum, and stainless steel. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, P r ^ecttve 
clothin CT and equipment, hand tools, plasma arc cutting equipment and accessories, a compre 
Adding gasTpp.y and accessories, base me, a, and a cuning assignment, ,n ,he work area, 

DESIRED BEHAVIOR: the trainee will set up for cutting operations on plain carbon steel, aluminu 

and stainless steel. 

EVALUATION CRITERIA: The trainee is prepared to -cot Verbal o >r ‘osnucri ons »e ^ers^d. 

Protective cul equipment and accessories are se, up 

SSI m"r mretlt and polarity. The compressed air or shielding gas supp^and 

2. Eighth Ed., Welding Processes. 

LEARNING ACTIVITIES: 

The instructor shall: 

I. Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

- Provide demonstrations related to plasma arc cutting equipment and accessory set up. 

3. Provide demonstrations related to compressed air equipment and accessory set up. 

4. Provide instruction in plasma arc cutting principles of operation. 

5. Provide instruction in compressed air or shielding gas supply systems. 

6. Provide instruction in plasma arc cutting electrode selection. 

7. Introduce related terms and definitions. , arrp«nries 

8. Provide trainee with practice setting up plasma arc welding equipment and acswsone , 

9. Provide trainee with practice setting up compressed air equipment an acce 

10. Observe trainee following safe practices. 

1 1 Observe trainee using proper terms and definitions. 

12. Observe trainee setting up plasma arc cutting equipment and accessories^ 

13. Observe trainee setting up compressed air or shielding gas equipmen an principles of 

14. Develop and administer formative or diagnostic tests relevant to plasma arc cutting pn p 

1 5 . Prepare trainee for the plasma arc cutting principles of operation portion of a stimulative : closed 
book examination from the related sections of AWS Welding Handbook, Volume 2, Eighth Ed., 

,6. KeetSmcorfs reflecting results of plasma arc cutting equipment set up and pnnc.ples of 
operation. 
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LEARNING OBJECTIVE #4 Operate plasma arc cutting equipment. 

PERFORMANCE: Provided with a period of instruction and demonstration, protective clothina 
equipment, hand tools, plasma arc cutting equipment and accessories, a compressed air sunnlt h 
accessories, base metal and a cutting assignment, in the work area, PP y 3nd 

DESIRED BEHAVIOR: the trainee performs plasma arc cutting operations. 

EVALUATION CRITERIA: The trainee’s cutting is completed as required by the cutting assignment 
During and after the operation, cut surfaces are visually examined by the trainee and accepted by the 
n ructor. The objective is performed on a routine basis during the plasma arc cutting portion of the 

cuttinr' n ai ; CO f anCe Wlth thC requirements of AWS QC10, the trainee shall pass the plasma arc 
examL P t^ n C from the^T^H " C0mm0n Pr0CCSS P ortion of a summative closed book 

WeZ^Zcesl SCCtl0nS SCCtl0nS ° f AWS Wdding Handb °° k ’ V0lume 2 ’ Eighth Ed.. 

LEARNING ACTIVITIES: 

The instructor shall: 



1 



materialS are compliance with the AWS 

Provide demonstrations related to plasma arc cutting equipment operations. 

Provide instruction related to plasma arc cutting principles of operation. 

Provide instruction related to common process variables for plasma arc cutting 
Provide training exercises related to plasma arc cutting equipment operation 
Provide training exercises related to starting and maintaining an arc on plain carbon steel 
Prov.de training exercises related <0 starting a cu, on plain carbon steel, aluminum, and stainless 

Observe trainee following safe arc welding practices. 

Observe trainee operating plasma arc cutting equipment. 

10. Visually inspect trainee’s workmanship samples: 

11. Develop and administer formative or diagnostic tests relevant to plasma arc cutting principles of 

operation and common process variables. ^ 

12 ‘ tr f inee f0r the plasma arC CUtting P rinci P les of operation and common process variables 

H Hh" \ as . umm ^ tl ! ? e closed book examination from the related sections of AWS Welding 
Handbook, Volume 2, Eighth Ed., Welding Processes. 8 

13 ' foZr ininS reC ° rdS ^ fleCting reSultS of P lasma “c cutting equipment principles of operation, 
common process variables, and performance exercises. 



2 

3 

4 

5, 

6 , 

7. 

8 . 
9. 
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LEARNING OBJECTIVE #5 Perform shape cutting operations on plain carbon steel, aluminum and 
stainless steel, using the plasma arc cutting process. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, protective 
clothing and equipment, hand tools, plasma arc cutting equipment and accessories, a compressed air 
supply and accessories, base metal and a cutting assignment, in the work area, 



DESIREO BEHAVIOR: the trainee will make shape cuts on plain carbon steel, aluminum, and stainless 
steel. 

EVALUATION CRITERIA: The trainee’s cut shapes have a production cut surface appearance. During 
and after each operation, cut surfaces are visually examined by the welder and accepted by the 
instructor. The objective is practiced on a routine basis during the plasma arc cutting portion of the 
program. In accordance with the requirements of AWS QC10, the trainee shall pass the drawing 
interpretation and cutting elements of workmanship qualifications for visual examination. 

LEARNING ACTIVITIES: 

The instructor shall: 

1. Provide demonstrations related to shape cutting operations using plasma arc cutting equipment 
on plain carbon steel. 

2. Provide demonstrations related to shape cutting operations using plasma arc cutting equipment 
on aluminum. 

Provide demonstrations related to shape cutting operations using plasma arc cutting equipment 
on stainless steel. 

4. Provide instruction related to visual examination of arc cut edges and surfaces. 

provide training exercises related to shape cutting operations on plain carbon steel, using plasma 
arc cutting equipment. 

h. Provide training exercises related to shape cutting operations on aluminum, using plasma arc 
cutting equipment. 

/. Provide training exercises related to shape cutting operations on stainless steel, using plasma arc 
cutting equipment. 

s - Observe trainee following safe plasma arc cutting practices. 

'>■ Observe trainee operating plasma arc cutting equipment. 

I b. \ isu ally inspect trainee’s workmanship samples. 

I I Provide instruction in cutting procedures related to this learning objective. 

12 Prepare trainee for the fabrication, elements of workmanship qualifications for visual 
examination. 

keep training records reflecting results of shape cutting and workmanship qualification for 
visual examination. 
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3.3.6 COURSE F: WELDING INSPECTION and TESTING PRINCIPLES 
3 3.6.1 UNIT #1: VISUAL EXAMINATION 

LEARNING ORJECHVE #t: Examine cut surfaces and edges of prepared base metal parts. 

examination guide^^erbal ^written ms^ructmns 001 °f inStrUCtion and demonstration, visual 
assignment and measuring tools, in the work area, pr0tectlve cIothln S and equipment, a cutting 

DESIRED BEHAVIOR: the trainee performs visual examination of cut surfaces and edges. 

examined bySte an^acle^ are understood. Cut surfaces are visually 

basis during the length of the program In accordance th h J ectlve 1S performed on a routine 
trainee shall pass the visual examination portion of a summt [ CqU ' r ? ments of AWS QCIO. the 
related sections of ANSI/AWS C4.2 Operators Manual T n C j° S f d b °° k examination from the 
Criteria for Describing Oxygen-Cut Surfaces. ^ 0xyfuel Gas Cuttin 8 and AWS C4. 1 . 

LEARNING ACTIVITIES: 

The instructor shall: 

' « » com pliance wUh the AWS documents 

3. Provide demonstrations related to the visual exaZm' 0 " °f ° XyfUel C “‘ surfaces and ed ««- 

4. Provide instruction related to the ZSST of f', “ SUrfaCeS a " d «*»• 

5. Provide instruction related to the visual examination of ^ 8 !f CUt SUrfaces and ed § es - 

6. Provide instruction related m examin ation of arc cut surfaces and edges. 

7. Provide tratning ex^ Seises re Zt" and ed * e 

edges. * XCrC1SeS re ' a,ed ,he exa mination of oxyfuel gas cut surfaces and 

10 Ob 8 '™ ,raineeS arC CU ‘ $UrfaCeS and edgeS ' 

0. Observe trat nee perfomting visual examination 

12.' t0 trai " e r ab ° U ‘ Ws/her Wsual lamination diagnosis. 

surfaces and edg™"' 5 '" ° rraaUve or d,a Snostic tests relevant to visual examination of cut 

SatlTseailnVof ANSVAWS C4 " SUmma ' ive closed b <x* examination from 

04.1. Manual for Otyfue, Gas Cu,Un g and AWS 

• =ep training re cords reflecting res u,ts of visual examination of cut edges and surfaces. 
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LEARNING OBJECTIVE #2 Examine tack, root pass, intermediate layers and completed welds. 

PERFORMANCE CONDITIONS: Provided with a period of instruction and demonstration, visual 
examination guidelines, verbal or written instructions, protective clothing and equipment, a welding 
assignment and measuring tools, in the work area, 

DESIRED BEHAVIOR: the trainee performs visual examination of tack, intermediate layers, and 
completed welds. 

EVALUATION CRITERIA: Verbal or written instructions are understood. Welds made at various stages 
ol the assignment are visually examined by the trainee and accepted by the instructor. The objective 
is performed on a routine basis during the length of the program. In accordance with the 
requirements of AWS QC10, the trainee shall pass the visual examination portion of a summative 
closed book examination from the related sections of ANSI/AWS Bl.ll, Guide for the Visual 
Examination of Welds. 

LEARNING ACTIVITIES: 

The instructor shall: 



I Ensure that existing or new training materials are in compliance with the AWS documents 
specified for this learning objective. 

2. Provide demonstrations related to the visual examination of welds. 

3. Provide instruction related to the visual examination of welds. 

4. Provide instruction related to common weld discontinuities. 

Provide training exercises related to the visual examination of welds. 

h Observe trainee following safe visual examination practices. 

Observe trainee performing visual examination. 

8. Provide feedback to trainee about his/her visual examination diagnosis. 

Develop and administer formative or diagnostic tests relevant to visual examination of welds. 

10. Prepare trainee for the visual examination portion of a summative closed book examination from 
thi. related sections of ANSI/AWS Bl.ll, Guide for the Visual Examination of Welds. 

I I • Keep training records reflecting results of visual examination of welds. 




■{ 





Figure 2 ■ GMAW-S, FCAW, FCAW-G Workmanship Qualification Test. 
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I RjC Ire 5 -GTAW • Stainless Steel - Workmanship Qualification Test. 
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ANNEX A 

Recommendations for Support Personnel and Systems 

A1.0 Program Administrator 

- —« « .“r; 

(metals) or educational field, would also hdDfLr'T'h'" 0 "-’ PamCUlarly in ,he ™«nals 

ss 

sets the example for not only the instructors but also', he welding '° ' he$e aC “ Vi ' ieS 

A2.0 Business and Industry Services Liaison (BISL) 

shouVhe 

SLirr 

responsibilities of the position should include 8 a "° n ”* e " Vi ™™"' s - The 

Formation of a Business & Industry Services Unit 
Identification of prospective trainees 

Assisting students to successfully fulfill all the proposed school requirements 
Adm.n.stration and maintenance of records, coordination of student placement 

Conducting follow-up trainee surveys 

Teaching of the employability skills curriculum 

Maintaining close cooperation with the Advisory Council or Private Industry Council 
The ‘BISL- is the direct comae, with the Advisory or Private Sector Coordinator. 

A2.1 Business and Industry Services Unit (BISU) 

,he ,rade$ initia,ive : direction of the 

implementing a series of coordinated a +• v ’ C Serves as the in * s chool component, for 

prerequisite skills and experiences needed to Secure Ld 3 reta^fulUimf^ T traineeS ’ t0 ac ^ uire 
ilieir respective programs The unit , . . . f u t me employment upon graduation of 

should consist of: coord, nates „s acttvtttes with the Advisory Council. The BISU 

Business Industry Services Liaison 
Site Principal or President 
Basic Skills Coordinators 
Bilingual and/or ESL Coordinators 
Guidance Staff 

Vocational Education Coordinator 

O 
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The - B,SV has the responsibility ,o coordinate and conduct activities for: 



imereStS and aWlities *"» employment services 

• Maintaining a career resource center 
: ^ a "“ system 

D^S^ 

Conducting program evaluations * fU " t,me job P ,ace ™"‘ 

Developing trainee career profiles 
Development of a yearly action plan 
Meeting monthly to discuss each trainee 

Develop, „g'acfivfi l !es Z i e „ d c^ordi "a°tbn tktmel^onh ‘° A C ; mplete P ro * ram mquirem 

program objectives members of the Advisory Council to imple. 

Plan meetings with the Adviso^ Committee on a periodic (quarterly, basis 



A3.0 Advisory Council 

advis e those invXTrthe^raining ^ know,ed g e ^d expe 

ourses programs, and the competencies offered in each ofrh & ° F needs ’ devel °pment of r< 
oused within the confines of each training system but it f he , Courses or Programs. This unit 

e devc ' opmen, of individuaii - ~ k 

• Pn\/ot'Q O a . 



' pXmeTse^ceXresSt^^" ^ 

rganized Labor Representative 
Military Representative (for areas of civilian employment served by the Armed Forces, 



A4.0 Private Sector Coordinator 

loea^r^ 

business and industry to develop part tirrWc ^ lvate Sector Coordinators work closeh 

jobs. These jobs are then p^ZTto ZeZr "* ^ ^ as well as corn^e and J 

match identified eligible trainees to summer and^ufi ti™™ 3 com P uterize d job bi 

function is to: Ummer and ful * time jobs. The Private Sector Coordin 



■ -;:X3:„dl: g r enKn,S Wi,h ,he "“■« of their designated areas (tenr 

• Offer ha, son with all schools or training facilities within their jurisdiction 
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• Be responsible for bringing together representatives of business and industry 

• Report to the Private Industry Council (PIC) director/chairman of their designated area in carrying 

out the terms of the cooperative agreement (JTPA) or similar state and federally administered 
models 

• Coordinate PIC and LEA (school board) groups to assist eligible youth with the opportunity to 

participate in other services provided by the Private Industry Council (tuition refunds travel 
allowances, food, clothing, tools, etc.) 



A5.0 Advisory Committee 

The Committee is a conglomerate of all interested training incentive sectors. It assists in the 
advertisement of program implementation, formulation of trainee learning contracts, informing training 
tac.hty personnel and the community about the program, providing orientation for potential training 
candidates, their spouses and or parents, planning and implementing "launching" activities, review of 
tinal reports and evaluations, and the review of follow-up surveys. The Committee is comprised of: 

• Business Industry Services Liaison (chairperson) 

• Local section representative of the American Welding Society (AWS), 

Assistant Superintendent of Schools or Assistant President of the College Board of Regents 

• Human Resource Development Director or Director of Guidance 

• Cooperative Education Coordinators 

• Parent Representative (secondary systems) 

• Trainee Representative (Level III, should have an active voice in training) 

• Members from a school district offering a comprehensive welding curriculum 
Community Agency Representatives 

• Business and Industry Representatives 

Welding Engineer 
Welding Inspector 
Welding Technician 
Welding Supervisor 
One or two experienced welders 
Welding supply representatives 
Private Industry Council Representative 
State Employment Representative 



°! lhe Advisory Comnmtee may vary according to the preferences and composition of the 

-'.vuld)nclud?,h^ti„ g g° 8raPhlCal and Vari ° US Sta,C m0ddS ' However - ' he baSeHne du,ieS 



’ annmS ^ assist,nce in Ihe “!<=<*<>". Purchase, and installation of equipment 

. Ppr °P riate t0 both the instructional environment and the requirements of modem industry. 

ad™H ,n the devel °P ment and implementation of continuing education experiences, including 
jnced course work, for welding educators. S 

’ ona'mcUol'^gogy 1 ' 0 " a " d reVieW ° f inS,rUC,ional maKrials *■« ongoing development 



o 
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• Fostering participation in appropriate community service and educational projects, stressing ih c 
value of such activities as an excellent means of recruiting and motivating individuals 

• Encouraging welding personnel to apply for scholarships and enter competitions sponsored k 
such entities as the American Welding Society (AWS), Vocational Industrial Club of Americ * 
(V.I.C. A.), and other educational opportunities. 

• Helping with follow-up surveys of graduates who have been successfully placed in 

welding-related occupations. ' 

• Supporting the program through assistance in public relations and welding personnel recruitment. 

• Sponsoring career days, plant tours, and related activities designed to stimulate interest in weldim- 

and related fields as possible career opportunities. 

• Provide assistance in obtaining welding practice materials. 

• Provide internship opportunities in area businesses. 

A6.0 AWS Certified Welding Educator (AWS QC5) 

The Welding Instructor is a person who recognizes welding training requirements, prepares 
instructional plans, conducts training classes and evaluates welding personnel performance. This 
instructor may teach using prepared instructional materials or prepare original instructional materials. 
Most states require instructor certification which includes meeting selective academic standards and 
demonstrating experience from that related industry. 

The instructor should be certified by AWS QC5, Standard for Certification of Welding Educators. 
The instructor should also be certified by AWS QC7, Standard for AWS Certified Welders in the 
processes, positions, base metals, and filler materials involved with the courses being taught. 

Instructors should be responsible for continually updating their technical knowledge! Furthermore, 
it is incumbent upon welding instructors to strive to enhance their own teaching abilities. Welding 
instructors will find participation in the programs of appropriate industry and educational associations 
beneficial to their effectiveness as educators. On a regular basis, instructors, as members of AWS. 
should visit local industry, attend area welding educational programs sponsored by local AWS sections 
and/or the annual AWS International Welding Exposition in order to stay up-to-date on the latest 
technological trends. Industry and trade magazines provide another excellent means of continuing 
education and many are available to educators free of cost. Attitude, demeanor, and dedication to the 
welding industry are essential qualities as instructors set the example for their welding students. 

A7.0 AWS Certified Welder Program (AWS QC7) 

The primary program for Entry > Level Welder Training is AWS QCIO, Specification for Qualification 
and Certification for Entry Level Welders. The AWS Certified Welder program is for advanced trainees 
and experienced welders seeking certification to a particular welding code as AWS Certified Welders. 

The American Welding Society (AWS) Certified Welder Program was established to identify all 
elements necessary to implement a National Registry of Certified Welders. The four key elements of 
this standard (AWS QC7, Standard for AWS Certified Welders) include: 

• Welder performance qualification standards 

• Standard welding procedure specifications 

• Accredited performance qualification test facilities 

• AWS welder certification requirements 
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The QC7 standard contains the criteria for the AWS Certified Welder Program and the AWS 
National Registry of Welders. The purpose of this standard is: 

• To determine the ability of welders to deposit sound welds in accordance with standardized 
requirements. 

• To impose sufficient controls on the documentation and maintenance of certification to allow 
transfer between employers without requalification, where allowed by standard or contract 
documents. 

Applicants, upon successful completion of qualification testing, become certified, and are issued an 
identification/qualification limits card encased in plastic. This identification/qualification limits card 
shall be used to identify certified welders and their limits of certification. The AWS certification of a 
welder is effective for a period of one year from the date of certification. Prior to the end of the 
certification period, an application for recertification may be made if: 

• The welder retests 

• The welder submits form QC-WF3 attesting to having welded satisfactorily in each six month 
period of the one year with the process(es) qualified for. 

A8.0 AWS Accredited Test Facilities (AWS QC4) 

/WS Accredited Test Facilities are designed to implement the QC7 program. Under this program 
instructors may not test and qualify welders they have trained. In the QC10 program for entry level 
welders , instructors are afforded the latitude of training, testing and qualifying trainees. 

AWS QC4, Standard for Accreditation of Test Facilities for AWS Certified Welder Program , 
establishes minimum requirements for Test Facilities, their personnel, and equipment to qualify for 
accreditation to test and qualify welders in the AWS Certified Welder Program. This facility 
accreditation program is open to all Test Facilities that are qualified, whether or not they are members of 
AWS. The Test Facilities may be part of an independent laboratory, manufacturing plan, educational 
institution, or other party. 

The purpose of a third-party accreditation of Test Facilities for welder qualification is to confirm that 
a Test Facility has the personnel, organization, experience, procedures, knowledge, equipment, 
capability, and commitment to conduct proper welder qualification testing for the AWS Certified Welder 
Program. AWS QC4 describes the requirements and functions of the Test Facility to achieve this 
purpose and to complete reliable reports and to define the relationships between the Test Facility and the 
other parties involved. 

The AWS Accredited Test Facilities conduct welder qualification tests for the AWS Certified Welder 
Program. A person wishing to take tests to become an AWS certified welder prepares an application in 
accordance with AWS QC7. The applicant is responsible for contacting the Test Facility to arrange a 
specific date and time for the completion of the qualification test assembly. All acceptable test results 
and records will be forwarded to AWS by the Test Facility after the welder qualification test is 
completed. 

A9.0 Safety Requirements 

All schools shall develop and enforce sound safety programs, beginning with the orientation of 
welding personnel and continuing through graduation. Each school shall teach safety theory and 
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sas scares: sraaa ssr - 

general work place safety. na^araous Substances and 

A10.0 Evaluations 

of: The purpose of the evaluation program is to directly and efficiently respond to the identified need. 



• Diverse trainee populations 

• Corporate training institutions 

The communities and industries served 



Responding to these needs improves each trainee’s opportunity for access to training . In ,i , , 

c“,°y f S,UdemS COmple,i " 8 “ tata « ">-> «o t * le service need! TZ 



.0 determine the 

information is to develop a career profile for each trainee. P P thlS 



The program evaluations should be three-phase: 



Formative: To measure learning progress at each step of the program and provide diagnosis 
prescriptions for learning problems that require remedial work. S 



Summative: To determine if 
he/she may move to the next 
of grade assignment. 



the learner has mastered the learning tasks to such a degree that 
course, unit or level of instruction, and to determine some type 



FollOW-tip: To measure the trainee's effectiveness on the job and the trainine facility's 

' nS ' rUCt ‘°" a ' P ro S rams - Follow up evaluation is meant to detetmife whether 
the school or facility has met the needs of industry. Follow-up surveys are used by the 
Advisory Councl and Advisory Committee to track program performance and to mat 
prescriptive recommendations for weak training areas. 
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D«„ _, - ANNEX B 

Recommendations for the Trainee Population 

B1.0 Entrance Requirements 

depend on the pre-placement assess^ individuals into the welding field will 

Business Industry Services Unit m 3 " d gUldance P rovlded *> that individual. The 

choosing welding as a career path Current a H ^ emP ^ VCry reaI °PP ortun ities inherent in 
counselors present welding Tfp^c^ "Th ** "*«** dema " d ^ career 

Advisory Committee members play an important Ze ^ Unk PerS ° nneI and the 

administrative committee have regular, positive contact with ^ areer cou nselors and the 

open houses, and personal contacts Guidance couns^ln welding industry through plant tours, 

provides an excellent entry level ^ ”*** 3Ware that weldi "S not only 

supervisor, quality assurance — as welding 

should not cease once training is completed Thf* t ’ Moreover, career enhancement 

with the Business Industry Services Unit to n\ a Jo T ' ^ ** AdviS0ry Committee should work 

subsequent successes. P S raduates *n appropriate positions and to track their 

K > 'urnial^ev^luadorTof'piosp'eaiv^ personnel A ^^ di "* p t 0 * , r should be “tablished 

'vience. learning lo learn, reading, writing, problem solvin^ahH ri ^ “ COm P uration - Physical 

skills and teamwork is necessary if a person is rn hav c t , tleS ’ creatlve thinking, interpersonal 
-me prospective welding personnel So not II ? ? T^ 1 C3reer in weIdl "S- I" the event that 
•lie subject matter, a "remedial" program at the samell/ aC3demi ^ sklIls necessary to understand 
"P «o Provide the missing academic foundation necessary f7^ ^ Sh ° Uld be Set 

help screen and orient prospeafvfS f ™ of Pre-placement test(s) to 

assessment and academic advisement. Whether or n i ? h ° Uld be S ° me form of dia gnostic 
"elding aptitude test can provide valuable ' • u • 0 e Y are used specifically for screening, a 

-ds. As an '“S unique educalioua. abilities and 

“rillvn exercises and tests for manual dexterity should tern h '° H^'k ' h ' S determlnat ' on Both 
individual's overall aptitude. ^ considered when evaluating the prospective 

snPropro„e H ro "twelt g °Ss,“ 7*™ 7 3 «* -v.ronmen, 

meet these critical requirements. respective welder trainees should have the ability 

federal laws. ,dU3lS mUSt meet the min,mum age requirements stipulated by applicable state and 

* " J » SSSS Sp^to* Ss d as giVe " Vf 1 Peri0d WhiCh “ d — * -Heir 
"ill sary accord, no toIcStuTon . d 7*"“ ^ The [ime llmil ^ «*>< a 

■as «wse length. A public ^oTsiu a ion Z avT ' nS ' r ' ,c,io "-. ^ould no, exceed 15 percent of 

y permit a longer time, versus that allowed by a private 
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or industrial training program. During this probationary period, the educator must determine whether, 
in the interests of all concerned, the individual should continue the course of instruction. 

B2.0 Trainee/Instructor Ratio. 

Tj u tr ^ inee " instructor ratio f° r each course should be kept as low as possible. A reasonable figure 
would be fifteen (15) welding personnel to one (1) welding instructor. However, this ratio should never 
exceed the number of work stations in the laboratory. Twenty (20) welding personnel to one (1) 
instructor would be the maximum acceptable ratio. 

B3.0 Trainee/Machine Ratio. 

°n ly one (1) individual should be assigned to a power source at a time. Placing more than one (1) 
individual in a booth or work station is unacceptable for positive training, disciplinary purposes, and 
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C1.0 School Facilities 

Cl *1 Primary Structure(s). The building should be fireproof and well designed. Welding 
instructional facilities will function best if located on the ground floor, preferably in a one story wing of 
the main building or in a separate building with covered access ways. Instructional areas in which noisy 
activities aie conducted are best placed farthest from other academic areas of the school or production 
areas in an industrial facility. Walls should be smooth, with no ledges to collect dust. Floors must be 
lire resistant, waterproof, and contain adequate floor drains. A minimum light level of 100 foot-candles 
( 100 candela) 30 inches (762 millimeters) from the floor is recommended. To enhance motivation and 
morale, adequate natural light from windows and skylights should be available. Walls should be 
prepared with a low reflective paint to reduce ultraviolet radiation. "Cool" colors, blues or greens, are 
recommended. The various work stations in a laboratory should meet the following objectives: 

• Provide suitable facilities where the instructor may demonstrate the skills and techniques 
necessary to develop welding competencies. 

• Provide a place at which the welding students may develop such competencies. 

Piovide an area in which power sources, equipment and projects may be secured and serviced. 

For specific industry welding training facilities, provide special fixturing and production work 
mock-ups to adequately demonstrate the production work to be expected in order to all students 
to experience typical job related welding positions, conditions, and interferences. 

A modular system of layout should be considered so that a two fold criteria for modem building 
planning O.e.. flexibility and expandability) can be achieved. The former is accomplished by allowing 
tie maximum possible interchange of work stations and other facilities. Future expansion is planned in 
terms of multiples of specific work stations needed rather than in terms of the general area to be added. 

hese features would simplify the work of the architect, increase the usable life of the laboratory, and 
pro\ ide the instructor with more possibilities to offer curriculum changes. 

The flexibility and expandability of laboratories should be greatly enhanced if architectural 
design permits use of nonload-bearing partitions between adjoining areas. Good planning includes the 
pro\ ision of doors large enough to permit easy entry of the largest piece of equipment into each shop. 

dltl0n - placement of such doors to permit the maximum degree of future flexibility with changes in 
panition locations should be considered. 

If facilities are to be used for evening classes, easily accessible outside entrances which 
eliminate the necessity of opening or lighting other parts of the building offer important savings in 
"P'-rating and maintenance costs. 

,, Cl .2 Classroom(s). Ideally, a room for instruction should be about 20 feet (6.1 meters) X 24 feet 
t -' meters) and adjacent to the laboratory. Classrooms should provide a clear (but protective) view of 
musih 10,7 area ‘ The minimum ceiling height should be 12 feet (3.7 meters) or higher. Classrooms 
dem, e aC ° USt,Cally insulated from laboratory noise. This space should have chalk and tack boards, a 
A, | , )nstratl °" table > adequate seating facilities and provision for darkening for the use of visual aids. 

ulletin board should be near the main entrance. Instructors and welding personnel must 
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especaHy when located to permit viewing front the outside corridor" 8 aPP “ Pare "‘ S a " d obser ' cr '- 

individual is considered a go^genLai^laS figure 3 me ! ers) of iabora " jr y floor space per 

and the classroom. A, the JTtS 5 exdus,ve , of washr °° m , borage, office spa« 

recommendations as to minimum square footage per individual "whT '7' ' ake ' nt ° aCC ° Unl slak ' 
factors of 75 square fee, ,7.0 *** ^ T State ® 

individual and a minimum of 400 square feet (37 7 «„ ‘ quare meters) of work space per 

meters) for matenal storage are generaHv acc oted rem T T > t0 . 8 °° SqUare feet < 7 « H»* 
subjects to be taught. Floor dimensions of 40 feet (12 2 meters )'x T and lhe 

close to the normally accepted length to width proportions of 2 to I Th me ' erS) reasonabl > 

height should be no less than 14 feet (4 3 meters) At l r ■ e minimum ceiling (clearance I 

(4.3 meters) x 14 fee, (4.3 meter^l to accommoi, „ T ^ mUSt be lar S e U4 fee, 

expansion should always be considered While omiecr" ^ ™‘ enals ’ e< i ul Pment and projects. Future 
guesses a, best, adaptability for reorganization sho Id" t 

P °r: eqUIPment Sh0Uld be S0 placed ,hat "<**"» 

safety zone painted on the floor Wide aisles of travel h° n tlf if™ by enciosin g this equipment in a 
and in amas in front of too, cabinet 

meters) in width. Aisles of travel mav he h • . , ' Th should be a minimum of 3 feet (.9 

Non-skid surfaces such as sand on shellac sS^applfeTtothe",! 8 S ' m ‘' ? ‘° th ° Se USed indus,r y- 
minimize danger of slipping. ^ floor in the area around machines to 

to contain a e^somc^ WMine hofth"”' “l* Sh ° U ' d be planned for process booths and ought not 
open a, least", 2 inched (305 ° f ' "" resista "‘ maK ™l. with the walls 
welding booth should provrL clXe nrlcrt T “ P ,r “ “ drcUlation A " sid “ 

harmful rays and ho, sparks. A minimum of one lo^feeUaTme^sTx “o? ^ fr ° m 

demonstration area should be available for ev^rv on .j- 1 meters ) x 10 feet (3.1 meters) 

other activities to prevent congestion, should be provided!" 8 PerS ° nneL Positioni ng jigs, independent of 

interferences. Machines should le ^l^ce? ro ^llo^f t0 W ° rk f^ 38 3S practical t0 reduce traveI and 
Should fit flush to walls or be timed " fit flush for hi ““ °' deanmg the baS£ ‘ Cabinets 
should provide toe space for comfort and safety of workers' 3 " 16 reaS ° n ‘ 83868 ^ CablnCtS 3nd benCheS 

classroom, laboratory Ind Stycortdor 'Allvkielmlh^cl Sh ° Uid beeasdy acce ssible from the 
from the office. The office window space’ should he mthe classroom and laboratory must be visible 
along with proper ultra violet be designed to provide maximum vision to all areas 

square me, ers) of floor “ 7"“' a ‘ 120 SqUare feet « 12 

needs to be planned with a, leas, oneTfoo, ( 0 me, ) a X 12 fee ‘ meters) >- The 

acoustical ceiling with fluorescent lighting For instmc mnal' d °° r ’ a !' 7 CaIPe ‘ f, ° 0ring Cover ' and an 

g g. nstructional use and laboratory safety the office should 
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have a telephone. It should also have room for file cabinets, desk, bench with storage underneath for 
weld supplies, a shelf for boots, and room for two chairs for counseling welding personnel. 

Cl .5 Storage. Decentralized storage should help conserve space and increase efficiency by 
reducing individual traffic. A storage area for bar stock should be at least 20 feet long (6.1 meters) and 
7 feet wide (2.1 meters), with a door centered at both ends. This permits both economical purchase of 
steel in long lengths and wall storage within the room. Use of horizontal or vertical racks depends on 
space limitations and personal preference. Storage of bulk supplies (adequately secured) should be 
located adjacent to an outside service door for convenient delivery. 

Adequate filler metal storage should be considered and should be controlled. Rod, wire, and fluxes, 
depending on their nature, must be maintained under certain storage conditions. The materials of higher 
value or requiring temperature control should require the tighter controls to ensure that product quality 
is retained. Acquisition of a specially designed electrode storage oven is highly recommended. 

Open tool cabinets in each process area should conserve welding personnel time and travel while 
helping them associate proper tool selection and application with a particular activity. This also 
provides for easy checking of tools. Space underneath benches and tables is excellent for storage of 
hardware, small amounts of raw stock or even small projects. Storage for projects of welding personnel 
and personal belongings is always a problem and should be well thought out. 

Cylinder storage should be located near the laboratory, but accessible to truck traffic. All volatile 
material(s) should be stored outside in an identified, isolated area to minimize the potential hazards 
involved. Cylinder storage shall follow the guidelines set forth in ANSI Z49.1, Safety in Welding, 
Cutting and Allied Processes, Part II Specific Processes . 10,8.2 Cylinder Storage 

One door should open directly to the outside from this room so that stock may be loaded into the 
room with no interfeience to shop activities. Scrap storage could be located near this entrance. Thus, 
material storage areas or rooms should be located conveniently for issuing materials to the welding 
personnel, for cutting large stock to project size and for the unloading of delivery trucks. 

Cl. 6 Personal Services. Personal Services should be planned into the laboratory, both for 
convenience and efficiency. Individual lockers for books and clothing should be near the entrance to 
keep these items out of the main instructional area. A wash-up sink and water fountain and, where 
possible, a lavatory (for both genders) should also be included near the entrance. 



Cl .7 Budget. Adequate financial resources should be considered and support provided to not only 
maintain the program, but also enhance it. Funding for power sources, filler metals, gases, and fluxes 
along with power equipment and hand tools are just the basics. Additional monies should be available to 
provide the materials necessary for adequate welding instruction. As necessary, staff and faculty should 
also have included in the budget resources (i.e., release time and dollars) to provide for their technical as 
well as professional development. 



Cl .8 Lighting. 100 foot-candles (100 candela) should be the absolute minimum recommended for 
general work in any shop while 140 foot candles (140 candela) would be recommended for more 
difficult or inspection work. In most cases, the use of indirect lighting to avoid glare and evenly diffuse 
the light is recommended. When needed, individual machines can be lighted by lamp attachments or 
through their own built-in lighting systems. Providing uniform distribution of shadow-free light through 
the use of indirect oi semi-indirect deflectors should also be considered. Adequate lighting shall also be 
found in each booth. 
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Cl. 9 Electricity. Electrical power should be supplied with adequate voltage and amperaee for each 
power source. Electrical service should be 208 volt, 230/240 volt or 460/480 volt, single-phase or thra 
phase, and 60/50 cycle (60/50 Hertz), .tanning current. The primary service stoul/never be less Zn 
208 volts. Current capacity of 75 percent more than the known demand should be provided for 
expansion in the welding facility. Electrical outlets for 1 10/120 volt service should be placed at 

Zv V , e HM n ,‘h ° Cat h° nS feet <3 ' 7 meKrS) a " d every b00th ' Ground fault interrupters should be 

provided throughout the shop. The use of magnetic starters on all equipment is an additional safety 

fea ure which gives a machine motor overload protection as well as low-voltage, and no-voltave 

wh™ T f f 3 P ° W !s r haS bee " Correc,ed ' machine will not start (even if it was runnina 
when the failure occurred) until the operator presses the start button. 

A disconnect switch that can be locked out, must be provided to cut off all power equipment 

^hon din f h° WCr S ° U Tu’ 10 thC Sh ° P- PaniC switches should be strategically located around the entire 
shop or laboratory and their locations known by all welding personnel. They should be wired to cut off 

fheTh 0 77^ machine - Fused dis connect switches should be provided for each power source and 
there should be no exposed wiring. 

.C1.1I Ventilation. Individual, movable exhaust hoods are highly desirable at the work site 
Welding station exhaust should be separate from other laboratory exhaust systems. The minimum 

r' 5 '- 31 ‘ h f Z ° n \ 0f Weldi " g ' S ' 00 feet pcr minute ( ' 5 meters P er second) "'hen the hood 
s at its farthest position from the joint being welded. The hood size and height could be reduced to 

lower the roqumed capacity of the exhaust system. The use of a qualified heating, ventilation, and air 
cond tioning (HVAC) contractor ,s strongly recommended, rather than having a inexperience sheet 
metal firm perform the construction. Fire resistant, safety yellow, strip curtains could be lowered to 
form a booth when greater exhaust efficiency is desired at the demonstration area 

n h ^ eldin g b ° oth ’ “ is Poetical to design a hood exhaust system. When there are a large 

number of booths being used, it is more practical to provide exhaust at the arc than for the entire room 
However the loss of heat during the cold months is a serious objection to the room ventilation method 

the elh fl tf - aif T m 15 USCd ‘ T ° aV ° id thiS h£at l0SS ’ electronic precipitators, which clean 

the exhausted air and reintroduce it back into the laboratory to save heat and air conditioned air, should 

annhVflf 7* TT P lacement as welding schools create more smoke than most industry 

applications due to large numbers of units in a contained work area. y 

«. JSVVf ? ea , tlnJ !' Heating . and coolin g capacity must take into consideration the provision for a 
f PP y . f fresb ’ clean incoming air. The laboratory heating system should automatically maintain a 
temperature of 68 Fahrenheit (20° Celsius) measured 60 inches (1.5 meters) above the floor The 
classroom and the office should be kept at 70° Fahrenheit (21° Celsius) measured 30 inches (762 
millimeters) above the floor. A system of even heat distribution should be kept within 5% of these 
temperatures for health reasons and for stability of equipment and stored materials. 

Cl. 12 Water. Hot and cold running water, with suitable drinking fountains in the laboratory and 
convenient sanitary restrooms are necessities. Washing facilities of either the half round or troug^’type 

- are essentia an ’ as a rule of thumb, should be adequate to accommodate one quarter of the 
welding personnel simultaneously. Location of the washing facilities should be as near the door as 
feasible^ Drinking fountains are highly desirable and should be available within the welding facility A 
safety shower and eye wash station should also be located within each laboratory area. Proper drainage 
must be considered during installation. s 
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Cl .13 Safety. Information regarding safety can be found in ANST 7AQ i TI/ 

and Allied Processes ; ANSI/AWS F2.2, Ltt I* J e ; ecwr ANSIMWF3 1 cl7f wu- 
Control; AWS F4.1, Recommended r i n . ^ ''Gmde for Welding Fume 

Containers That Have Held Hazardous Substances as well Z^lTothl^ 1 °”^ C “ m "* of 

federal regulations. Equipment must conform to the OTHA requirements for Ckom and^gout"' a " d 

s,a,ett?J e g “ SyStem(S) ™ St C ° nf: ™ r - ^ 

Fire Marshal and possess^acertifre^of co^onn^ce fromhe ^hanal OSHA'enghtMtt ^ 

C2.0 Equipment and Supplies 
C2.1 Instructional Equipment 

we,d“„g WOrk S,ati0nS Sh0Uld °"“ d the "“»*» o f 

welding personnel, in order to pr^ .he- are 

equipped with multi-process power sources. Since SMAW is the M ° St . ° f ** Statl0ns should be 
m least one other joining process should be linked together. m ° S P ° PU ** Welding process ’ 11 and 

rcetf'for SMAW^GMAw' GTAW tdVc^wTndt? “ST C o-n,co„sta„, voltage power 

sources with high frequencv’for CrlZ 1 ^ (13) COnStant current AC/DC Power 

“s - - »=« -X iriET, SE£r“* "™“ “ 

m ampere^JPowe^stmrc^^or^M^w^nd^FCAwl'lKtuIdh 0 *” 11110 ° U ' PU ‘ ° f 6 ° % dU ' y CyClc at 

cycle a, 300 amperes Power sources 1,^ ^ , haVe “ m,n,mUm rated ou 'P ut of >00% duty 

and be e qai PP ed^wth wOTk leadsl'dwtrode ho/dere, ^nTan^norchw! 1 * 1 ^ ^ adona f Code^ 
voltage outpm dr MTnimumre, ( ed TeldtaTo' ^hkT™ Wi ‘ h b °‘ h “"“o' CUrTenI and cons,ant 

-ppiy can he gasoi^ dre rel or "opte 2 °° ^ “ 6 ° % dU ‘ y Cyde - The fud 

>h.,ldt 2 pSfo™ P 'j! < 5 > ° Xyf “ d «- cuttingdteating/weldtng torches 

machine be made avaTlable fofdelt, ? " “ rccomme " dad Ihat one (I) oxyfuel gas cutting 

industrial quality and should he T " T '" S,ruc,ion - A11 ox yf“«l «as equipment should be of 

instructional pmgZ A di!?ribu,rsr atC f 6 ,hiCk " eSS ° f ,h£ ma,erial bcin S utilized in the 
“illt one ( 1 ) portable cylinder set tin r,J tlT ” P‘P lns * ases to work st ahons is recommended, along 

wiling up ^^ohangln^com^reMed^g^cyhi^ere'^^hl^^an^tore^uslbe'^wid^! 101 ' 011 S3 ^ d 
uc“20'le!dr TW<> h (2) P ' 3Sma " C machi "“ ^ouhl be provided for 

Plasma are ^ngiLT T? rec^nTd* d V ! U,ll ‘“ S com P res - d air is recommendedfor cutting 

no. a mandatory part of the cminT v T , 0pt,0nal com P re «cd gases can be available, but are 

cm a minimum' of 1/2 inch t!2 7 mml T' The plas ™. arc P owcr sourc = and torch should be rated to 

Plasma arc power sour e shi ^sZd h ^ 10 G54 mm) P er minuK “avel speed. The 

source should should have a mtntmum rated output of 60% duty cycle at 300 amperes. 
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C2.2.4 Air Carbon Arc Cutting (CAC-A). Two (2) cutting/gouging torch should be provided for 
every twenty (20) welding personnel. CAC-A equipment uses compressed air for either cutting or 
gouging. The torch and machine should be rated to cut/gouge a minimum of 1 inch (25.4 mm) carbon 
steel at 10 inches (254 mm) per minute travel speed. The CAC-A power source should have a minimum 
rated output of 60% duty cycle at 300 amperes. 





„ ANNEX D 

Recommendations for Personal and Shop Materials, Equipment and Tools 



.INDI VIDUAL EQUIPMENT and Tnm s 

E ersonal protective clothing and eauipmpnt 

_ suitable work clothing (to match service 
conditions for welding process employed must 
be fire resistant) 



□ center punch 

□ metal scribe 

□ steel dividers (radius maker, min. 6”) 

□ handheld calculator 

□ measuring devices 

□ steel tape measure (minimum 1 0’) 

□ combination square set 

□ english/metric steel bench rule (min. 12 

□ chipping hammer 

□ 10 mill file (half round-bastard cut) 

□ cold chisel (size optional) 

□ pliers, wrenches and clamps 

□ 12” adjustable wrench 

□ tank wrench (optional) 

□ 10” groove or slip joint pliers 

□ 6” side or diagonal cutting pliers 

□ 6” needle nosed pliers 

□ 10” vice grips 

□ 10” vice grip clamp 

□ alien or hex wrench set (to 3/8”) 

□ screwdrivers 

□ flat head 

□ Phillips head 



_ leather jacket, cape, sleeves or apron (optional) 
I leather gloves 

_ hightop leather safety shoes or boots (steel 
toed are recommended) 

• - welders hat or skullcap 

- spectacles w/side shields (clear lens) 

burning goggles or face shield (OFC & PAC) 

I 2 ea. #5 filter plate/lens 
I 2 ea. #7 filter plate/lens 

- 4 ea. clear cover plate/lens 

noise protection (ear plugs) 
welding helmet 

welding lenses (to match helmet design) 

2 ea. #10 shaded filter plate/lens 
: 2 ea - #1 2 shaded filter plate/lens 

- 4 ea. clear cover plate/lens 

pe rsonal tnnis 

carbon steel wire brush 

stainless steel wire brush 
16 ounce ball peen hammer 
soa P stone 
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□ oxyfuel friction lighter, flints and tip cleaners 

□ flashlight 

□ fillet gage 
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EQUIPMENT and TOOLS 

□ first aid kit 

□ eye wash station 

□ chemical shower 

□ fire extinguisher 

□ bench vise (medium duty) 

□ 4ea. 8” c-clamps 

□ grinders (2ea.) and accessories 

□ 4”, 4i/2” or 5” right angle grinder 

□ 779” right angle grinder 

□ 25 ea. grinding wheels (general purpose 
and aluminum) 

□ needle gun or scaler 

□ 1 set adjustable wrenches 

□ 1 set alien or hex wrenches (to 3/8”) 

□ 1 set screwdrivers (flat and phillips head) 

□ 1 set vice grips 

□ steel topped layout or work bench (4’x8’x31” 
recommended) 

□ oxyfuel burning table with dross pan and 
replaceable slats (4’x8’x31” recommended) 

□ work area protective screens (as required) 

□ ventilation equipment 

□ electrode oven 

□ guided bend test jig or machine 



□ compressed air supply and accessories 
(minimum delivery 80 psi @ 8 cfm per station) 

□ 1/2” compressed air hose (length optional) 

□ compressed air regulator (to match system 
output) 

□ M/F quick couples and adaptors (to 
accommodate pneumatic tools or air carbon 
arc cutting torch 

□ hose repair kit with crimping tool 

□ arc welding/cutting power source(s) and 
accessories 

Note: Selection of a single multipurpose power 
source able to meet all welding needs with 
respect to process, method of metal transfer 
and materials is limited. Given this limitation, a 
combination of power sources may be 
necessary to meet entry level welder training 
needs. 

□ shielded metal arc 
(minimum rating - 

AC/DC - constant current (CC) 

300 amp @ 60% 

□ 25’ 2/0 electrode cable 

□ 25’ 2/0 workpiece cable 

□ 2/0 cable lugs and connects (to suit) 

□ ground clamp (amp capacity to suit) 

□ electrode holder (to 3/1 6” capacity) 

□ gas tungsten arc 
(minimum rating - 

AC/DC - constant current (CC) 

300 amp @ 60% 

□ high frequency control 

□ gas purge control (optional) 

□ remote control (optional) 

□ water circulation and control (optional) 

□ torch (25’, amps and cooling to suit) 

□ accessory kit (to suit) 

□ part repair/replacement kit (to suit) 

□ flow meter(s) (argon, helium service) 
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□ air carbon arc 
(minimum rating - 
AC/DC - constant current (CC) 

300 amp @ 60%) 

□ 25’ 2/0 electrode cable 

□ 25’ 2/0 workpiece cable 

□ 2/0 cable lugs and connects (to suit) 

□ ground clamp (amp capacity to suit) 

□ torch (light - medium duty) 

l gas metal arc (spray and short circuit) 
(minimum rating - 
DC - constant voltage (CV or CP) 

300 amp @100%) 

3 25’ 2/0 electrode cable 

□ 25’ 2/0 workpiece cable 

□ 2/0 cable lugs and connects (to suit) 

Z ground clamp (amp capacity to suit) 

Z wire feeder (to suit power supply and 

wire diameter) 

z gun (15’, amp and cooling to suit) 

Z consumable parts kit (.030 - .045) 
z parts repair/replacement kit (to suit) 
z flow meter(s) (C0 2 or mixtures 
Arg/Oxy, Arg/Co 2 ) 

Z flux cored arc 
(minimum rating - 
DC - constant voltage (CV or CP) 

300 amp @100%) 

Z 25’ 2/0 electrode cable 

Z 25’ 2/0 workpiece cable 

z 2/0 cable lugs and connects (to suit) 

_ ground clamp (amp capacity to suit) 

Z wire Feeder (to suit power supply and 
wire diameter) 

- self-shielded gun (1 5’, amp and cooling 
to suit) 

- gas shielded gun (15’, amp and cooling 
to suit) 

consumable parts kit (?- 1 / 16 ”) 

- Parts repair/replacement kit (to suit) 
flow meter(s) (C0 2 or mixtures 
Arg/Co 2 ) 

o 
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□ plasma arc 
(minimum rating - 

DC - constant current (CC) 

300 amp @ 60% 

□ torch (25’, low volt, air primary and 
secondary) 

□ consumable parts kit (to suit) 

□ part repair/replacement kit (to suit) 

□ air regulator (to suit) 

\ 

□ oxyfuel gas cutting 

□ oxyfuel gas cutting torch and accessories 

□ cutting torch (manual or combination 
assembly) 

□ oxygen regulator (to suit system) 

□ fuel gas regulator (to suit system) 

□ 25’ oxyfuel gas hose 

□ 4 ea. (per unit) 00 - 3/0 cutting tips 

□ 4 ea. (per unit) 2/0 gouging tips 

□ 1 ea. (per unit) heating tip (optional) 

□ consumable parts kit 

□ part repair/replacement kit (to suit) 

□ cylinder cart 

□ tank wrench 

□ friction lighter, flints and tip cleaner 

□ machine oxyfuel gas cutting 

□ machine torch assembly (to suit) 

□ drive unit (track burner) 

□ rails or track 

□ oxygen regulator (to suit supply) 

□ fuel gas regulator (to suit supply) 

□ 25’ oxyfuel gas hose 

□ 2 ea. (per unit) 00 - 2/0 cutting tips 

□ consumable parts kit 

□ part repair/replacement kit (to suit) 

□ tank wrench 

□ friction lighter, flints and tip cleaner 

□ Oxyfuel gas supply 

□ oxygen supply (capacity to suit) 

□ fuel gas supply (capacity and type to 
suit) 
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FABRICATION EQUIPMENT fnptinnal) 

□ shear 1/4” capacity 

□ ironworker 

□ pedestal grinder 

□ band saw 

□ drill press 

□ crane (A-frame) 

□ cage, cylinder storage 

□ tool room, secure storage 

MATERIALS 

□ drawings or sketches 

□ base metal 

□ . 3/8” plain carbon steel plate 

□ 3/8” plain carbon steel plate 

□ 10-18 gage plain carbon steel sheet 
(gage size optional) 

□ 10-18 gage stainless steel sheet 
(gage size optional) 

□ 10-18 gage aluminum sheet 
(gage size optional) 

□ useable pieces for all types material 
(thickness optional) 

□ SMAW filler metal 

□ 100# 3/32” E7018 

□ 100# 1/8” E7018 

□ 100# 5/32” E7018 

□ 100# 1/8” E6010 

□ 100# 5/32” E6010 

□ 100# 1/8” E6011 

□ 100# 5/32” 6011 

□ GMAW filler metal and shielding gas 

□ 1 4# spool (per unit) .030 E70-SX 

□ 1 4# spool (per unit) .035 E70-SX 

□ 1 4# spool (per unit) .045 E70-SX 

□ 75% argon + 25% C0 2 (capacity to suit) 
or C0 2 (capacity to suit) 

□ argon + 2-5% 0 2 (capacity to suit) 

□ Anti-spatter spray or gel 

o 
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□ FCAW filler metal and shielding gas 

□ 1 4# spool (per unit) .035 E71 T-1 

□ 1 4# spool (per unit) .045 E71 T-1 

□ 14# spool (per unit) .035 E71T-11 

□ 14# spool (per unit) .045 E71 T-1 1 

□ C0 2 (capacity to suit) 
or 

□ 75% argon + 25% C0 2 (capacity to suit) 

□ GTAW electrodes, filler metal, and shielding gas 

□ 4 pkg.. at 10 pc. ea. 1/16” EWTh-2 

□ 4 pkg.. at 10 pc. ea. 3/32” EWTh-2 

□ 4 pkg.. at 10 pc. ea. 1/8” EWTh-2 

□ 4 pkg.. at 10 pc. ea. 1/16” EWCe-2 

□ 4 pkg.. at 10 pc. ea. 3/32” EWCe-2 

□ 4 pkg.. at 10 pc. ea. 1/8” EWCe-2 

□ 4 pkg.. at 10 pc. ea. 1/16” EWP 

□ 4 pkg.. at 10 pc. ea. 3/32” EWP 

□ 4 pkg.. at 10 pc. ea. 1/8” EWP 

□ 4 pkg.. at 10 pc. ea. 1/16” EWZr 

□ 4 pkg.. at 10 pc. ea. 3/32” EWZr 

□ 4 pkg.. at 10 pc. ea. 1/8” EWZr 

□ 40# 1/16” ER70-S2 (carbon steel rod) 

□ 40# 3/32” ER70-S2 (carbon steel rod) 

□ 40# 1/16” ER4043 (aluminum rod) 

□ 40# 3/32” ER4043 (aluminum rod) 

□ 40# 1/16” ER3XX (stainless rod) 

□ 40# 3/32” ER3XX (stainless rod) 

□ 1 00% argon (capacity to suit) 

□ CAC-A electrodes 

□ 4 boxes 1/8” DC copper clad, pointed 

□ 4 boxes 5/32” DC copper clad, pointed 
* a 4 boxes 1/4” DC copper clad, pointed 

□ 4 boxes 3/8” DC copper clad, flat 
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AWS ENTRY LEVEL WELDER 
TRAINING ACHIEVEMENT RECORD 



ANNEX E 

Sample Training Achievement Record 
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ANNEX F 

Sample Entry Level Welder Certificate of Completion m 
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Safety: 



ANNEX G 

Reference Materials 



ANSI Z49. 1, Safety in Welding, Cutting and Allied Processes 

ANSI/AWS F2.2, Lens Shade Selector Chart 

Welding Symbols: 



A2. 1 , Welding Symbols Chart 

ANSI/AWS A2.4, Standard Symbols for Welding , Brazing and Nondestructive Examination 

Terms and Definitions: 

ANSI/AWS A3.0, Standard Welding Terms and Definitions 

Filler Metals and Electrodes: 



ANSI/AWS A5.1, 
ANSI/AWS A5.9, 
ANSI/AWS A5.10, 

ANSI/AWS A5.12, 

ANSI/AWS A5.18, 
ANSI/AWS A5.20, 



Specification for Carbon Steel Electrodes for Shielded Metal Arc Welding 
Specification for Bare Stainless Steel Welding Electrodes and Rods 
Specification for Bare Aluminum and Aluminum Alloy Welding Electrodes 
and Rods 

Specification for Tungsten and Tungsten Alloy Electrodes for Arc Welding 
and Cutting 

Specification for Carbon Steel Filler Metals for Gas-shieldecl Arc Welding 
Specification for Carbon Steel Electrodes for Flux Cored Arc Welding 



Welding Procedure and Performance Qualifications 



ANSI/AWS B2. 1 , Standard for Welding Procedure and Performance Qualification 

ANSI/AWS B2. 1.001, Standard Welding Procedure Specification for Shielded Metal Arc Welding of 

Carbon Steel, (M-l/P-1, Group 1 or 2), 3/16 through 3/4 inch, in the Av- 
Welded Condition, With Backing 

ANSI/AWS B2. 1 .008, Standard Welding Procedure Specification for Gas Tungsten Arc Welding of 

Carbon Steel, (M-l, Group 1 ), 10 Gage through 18 Gage, in the As-Weldecl 
Condition, With or Without Backing 

ANSI/AWS B2. 1.009, Standard Welding Procedure Specification for Gas Tungsten Arc Welding of 

Austenitic Stainless Steel, (M-8/P8), 10 Gage through 18 Gage, in the As- 
Welded Condition, With or Without Backing 

ANSI/AWS B2. 1.015, Standard Welding Procedure Specification for Gas Tungsten Arc Welding of 

Aluminum, (M-22 or P-22), 10 Gauge through 18 Gage, in the As-Welded 
Condition, with or without Backing 

ANSI/AWS B2.1.019, Standard Welding Procedure Specification for C0 2 Shielded Flux Cored Arc 

Welding of Carbon Steel, (M-l/P-l/S-1, Group 1 or 2), 1/8 through 1 1/2 inch 
thick, E70T-1 and E71T-1, As-Welded Condition 
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ANSI/AWS B2. 1.020, Standard Welding Procedure Specification for 75% Argon 25% C0 2 Shielded 

Flux Cored Arc Welding of Carbon Steel, (M-l/P-l/S-1 , Group 1 or 2), 1/8 
through 1 1/2 inch thick, E70T-1 and E71T-1, As-Welded or PWHT Condition 

AWS-l-GMAW-S Welding Procedure Specification for Gas Metal Arc Welding - Short Circuit 

Transfer on Carbon Steel (Ml /PI, Group 1 or 2), 3/16 through 3/4 inch 
Thick, in the As-Welded Condition 

AWS- 1 -FC AW Welding Procedure Specification for Self-Shielded Flux Cored Arc Welding of 

Carbon Steel, (M-l/P-l/S-1 , Group 1 or 2), 1/8 through 1 1/2 inch thick, 
E71T-11, As-Welded Condition 

AWS-2-GMAW Welding Procedure Specification for Gas Metal Arc Welding - Spray Transfer 

on Carbon Steel (Ml /PI, Group 1 or 2), 3/16 through 3/4 inch Thick, As- 
Welded Condition 

AWS-5-GTAW, Welding Procedure Specification for Gas Tungsten Arc Welding of Aluminum, 

(M-23 or P-23), 10 Gage through 18 Gage, As-Welded Condition, With or 
Without Backing 

Visual Examination 



ANSI/AWS B 1 . 1 1 , Guide for the Visual Inspection of Welds 



Oxyfuel Gas Cutting Process 



ANSI/AWS C4. 1-G, Oxygen Cutting Surface Roughness Gauge 
ANSI/AWS C4. 1 -WC, Criteria for Describing Oxygen-Cut Surfaces 
ANSI/AWS C4.2, Operator’s Manual for Oxyfuel Gas Cutting 

Arc Welding and Cutting Processes 

ANSI/AWS C5.3, Recommended Practices for Air Carbon Arc Gouging and Cutting 

ANSI/AWS C5.5, Recommended Practices for Gas Tungsten Arc Welding 

ANSI/AWS C5.6, Recommended Practices for Gas Metal Arc Welding 

WHB-2.8, Welding Handbook Volume Two, Welding Processes 

Base Metals (Identification and Selection) 



WHB- 1 .8, Welding Handbook Volume One, Welding Technology 



Program Implementation and Development 



AWS QC10, 
AWS -OTA, 
AWS-ELW-DR 

AWS-WJT, 



Specification for Qualification and Certification for Entry Level Welders 
Occupational Task Analysis, Entry Level Welder 

Entry Level Welder - Workmanship and Performance Qualification Drawings 
(full size 11x17 drawings) 

Resource Guide to . . . Joint-Weld Terminology and Standard Welding 
Symbols Interpretation (AWS home study course) 
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